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Introduction

Ulcerative colitis (UC) is a chronic, immune-
mediated inflammatory disease that affects the
colonic mucosa and extends continuously from
the rectum to the proximal colon. The disease
course of UC varies widely, from mild to refrac-
tory disease that may require colectomy.!
Approximately 10-15% of patients have an
aggressive disease pattern, and the cumulative
risk of relapse is 70-80% at 10years. The overall
rate of proximal disease extension ranged from
12% to 30% over the disease course. The 5- and
10-year cumulative risks of colectomy range from
10% to 15%.2

To maintain health-related quality of life and pre-
vent disability, patients with UC require life-long
follow-up and treatment with well-established
and evidence-based monitoring and treatment.>
In recent years, the therapeutic goals have evolved
from symptom-based therapy to the achievement
of endoscopic and/or mucosal healing. According
to the updated Selecting Therapeutic Targets in
Inflammatory Bowel Disease (IBD) II consensus,
the long-term goal should be mucosal healing.
Thus, endoscopy plays an essential role in disease
monitoring and management.5

Several scoring systems have been developed to
objectively measure disease activity and mucosal
healing. The easy-to-use Mayo Endoscopic Score
(MES) and the validated Ulcerative Colitis
Endoscopic Index of Severity (UCEIS) are the
most evaluated and used indices for assessing vas-
cular pattern, presence of erythema, friability,
erosions, ulcerations, and bleeding.%7 In clinical
practice, the most important limitation of the
MES and UCEIS scoring systems is that they
reflect the severity of mucosal inflammation only,
not the extension of the disease. Previous data
have shown that extensive disease is associated
with higher rates of colectomy, hospitalizations,
and colorectal cancer.?8 The recently developed
Dublin score and the modified MES, which is a
combination of disease severity and extension,
had a good correlation with biochemical activity.
However, there are no data on their correlation
with long-term disease outcomes.%10

The predictive accuracy of MES, UCEIS, and
Dublin scores was investigated by several studies.
One-year treatment failure was associated with
elevated UCEIS and Dublin scores, while a lower
baseline MES score was coupled with a lower risk

for relapse. Meta-analyses of real-world and clini-
cal studies of MES proved significantly decreased
risk for relapse in the case of baseline MES 0
compared to MES 1 scores.11-18

Recently, the Pancolonic Modified Mayo Score
(PanMayo), a new disease extent endoscopic
score, has been found to have a strong association
with MES and UCEIS, biomarker levels, and his-
tological activity in UC.!° Although the PanMayo
score is a potentially promising scoring system, its
accuracy, and ability to predict long-term clinical
outcomes should be validated. Nevertheless, data
comparing the accuracy of the PanMayo score,
MES, UCEIS, and Dublin score in predicting the
long-term disease outcomes of UC are limited.

This study aimed to compare the performance
and accuracy of the PanMayo score versus the
MES, UCEIS, and Dublin scores for predicting
long-term disease outcomes in patients with UC.

Materials and methods

Study design and participants

This retrospective study was conducted at two
referral IBD centers, including the IBD Center at
Montreal General Hospital, McGill University
Health Center, Montreal, Canada, and the
Department of Medicine at Albert Szent-Gyorgyi
Medical School, University of Szeged, Szeged,
Hungary. Consecutive adult patients (aged
=18years) diagnosed with UC, who underwent
colonoscopy to assess disease activity between 1
January 2016 and 31 December 2019, were eligi-
ble to enroll in this research. The baseline was
defined as the time of the index colonoscopy
examination upon study admission. Patients were
followed up for at least 3years. Patients with
incomplete colonoscopy, those with a follow-up
duration of <3years, and those with indetermi-
nate colitis (IBD-U), previous colectomy, and
Clostridioides difficile infection at the time of index
colonoscopy were excluded from the analysis.
The reporting of this study conforms to the
Strengthening the Reporting of Observational
Studies in Epidemiology statement.2°

Data collection

Data on the demographic characteristics of the
patients (including age at inclusion, sex), disease
phenotype, and treatment history (previous and
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concomitant medications) were collected from
the electronic medical records upon study inclu-
sion. Baseline disease characteristics, including
date of diagnosis, disease duration, presence of
extraintestinal manifestation, and history of intes-
tinal surgery, were obtained. Disease extent and
severity were classified using the Montreal classi-
fication.?! Clinical activity was assessed using the
partial Mayo (pMayo) score. All laboratory and
biochemical parameters, including C-reactive
protein, and fecal calprotectin upon study admis-
sion and during follow-up, were assessed.

Colonoscopy procedures were performed with
high-definition optical colonoscopes (Olympus©
CF Q165I; Olympus© CF-Q185H; or Olympus©
CF-H190L) by trained gastroenterologists
with 15-25years of experience in endoscopy.
Endoscopic scoring was based on written reports
of colonoscopies, which always contained seg-
mental MES scores. If segmental MES or UCEIS
scores were not available on medical records, vis-
ual re-evaluation of images/videos was made by
experienced gastroenterologists. PanMayo score,
MES, UCEIS, and Dublin scores were recorded.
The PanMayo score was calculated as the sum of
the MES scores of the five colorectal segments
and was multiplied by an inflammatory constant
of 3 if the MES is >1 in at least one segment.
Supplemental Table 1 shows the details of the
PanMayo score calculation. Supplemental Tables
2—4 depict the calculation of the Dublin score,
MES, and UCEIS.

At least 3 years after the index colonoscopy, infor-
mation was collected from patients with disease
flare, which required therapy modification,
including the need for biological treatment, bio-
logic-dose escalation, systemic corticosteroids,
hospitalizations, and colectomy.

Outcome measurements

The co-primary outcomes were the rate of clinical
flare in patients with clinical remission at baseline
and the rate of colectomy in patients with clinical
activity at baseline. The secondary outcomes
were endoscopic remission and disease complica-
tion rates (IBD-related hospitalization and need
for new systemic corticosteroid and novel biologic
treatment or biologic-dose escalation).

Clinical activity, clinical remission, and flare were
dichotomous variables. Clinical activity was defined

as a pMayo score of =2. Clinical remission was
defined as a pMayo score of <2 and the absence of
rectal bleeding. Clinical flare was defined as a
pMayo score of =2 and/or the presence of rectal
bleeding in patients who were previously in clinical
remission. Endoscopic activity in any segment was
defined as an endoscopic Mayo score of =1.
Meanwhile, endoscopic remission in all segments
was defined as an endoscopic Mayo of <1.

The association between the different endoscopic
scoring systems (PanMayo, MES, UCEIS, and
Dublin) and long-term outcomes, including clini-
cal flare and need for colectomy, novel biological
therapy or biologic-dose escalation, and IBD-
related hospitalization during the 3-year follow-
up period after index colonoscopy was analyzed.
The association between the endoscopic stores
and long-term outcomes was assessed.

Statistical analysis

Descriptive statistics were expressed as mean and
standard deviation or median and interquartile
range (IQR) for continuous variables and num-
bers and percentages for categorical variables.
Normality was tested using histograms and quan-
tile—quantile plots. After checking assumptions,
the groups with categorical variables were com-
pared using the chi-square test or Fisher’s exact
test. The Kaplan—Meier survival curves with the
log-rank test were used to determine the predic-
tive ability of the PanMayo score, Dublin score,
MES, and UCEIS score to predict long-term out-
comes including clinical remission, disease flare,
and need for colectomy, novel biological therapy,
and hospitalization.

Based on the involvement of at least two segments
and at least one that is affected by severe inflam-
mation, the PanMayo score was categorized into
three groups: 0, 1-12, and >12. The prediction
of non-time-dependent categorical variables
was analyzed using the logistic regression models.
A p value of <0.05 indicated a statistically signifi-
cant difference. Statistical analysis was performed
using the Statistical Package for the Social Sciences
software (IBM SPSS Statistics for Windows, ver-
sion 20.0; IBM Corp., Armonk, NY, USA).

Ethical consideration
The present study was approved by the Regional
and Institutional Human Medical Biological
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Research Ethics Committee, University of Szeged
(approval no.: 38/2022-SZTE), and by the
Research Ethics Board, McGill University Health
Centre (approval no.: 2023-8849) and carried
out according to the guidelines stipulated in the
declaration of Helsinki (1975 Declaration of
Helsinki, 6th revision, 2008). Patients included in
the retrospective study have given written
informed consent for regular healthcare.

Results

Baseline characteristics of the patients

The data of patients with UC (z=250) were ana-
lyzed, and the median age at inclusion was 45
(IQR: 35.0-57.3)years. Furthermore, 46.8% of
the patients were men. The median follow-up
duration was 50 (IQR: 39.0-65.3)months.
Approximately half (43.6%) of the patients had
pancolitis, and almost two-thirds (63.2%) of the
patients had an MES score of >0 at baseline,
while the UCEIS and DUBLIN scores showed
remission to mild disease in most of the patients
[1 (IQR: 0-3) and 1 (IQR: 0-3)]. Of 250 patients,
93 (37.2%) had clinical activity (pMayo score of
>1), while biochemical activity was characterized
by a median of 3 (IQR: 1.7-7.0)mg/L. of
C-reactive protein and a median of 152 (IQR:
59-464) ug/g of fecal calprotectin at baseline.
Approximately 34.7%, 17.6%, and 13.6% of
patients received biological therapy, azathioprine,
and systemic corticosteroids at the time of index
colonoscopy, respectively. Table 1 shows data on
the baseline demographic and clinical character-
istics of the participants.

Prediction of long-term outcomes in patients in
clinical remission at baseline

In total, 157 (62.8%) patients had clinical remis-
sion at baseline, while 45.2% of patients had non-
zero MES at inclusion. The distribution of
baseline MES scores were MES0=86 (55%),
MES1=48 (31%), MES2=20 (13%), and
MES3=3 (2%), while USEIS and DUBLIN
scores were 0 (IQR: 0-0) and 0 (IQR: 0-2). A
higher baseline PanMayo score (>0, any mucosal
inflammation at any segment, p=0.001; >12, at
least two segments involved and severe inflamma-
tion in at least one segment, p=0.003; Figure 1)
was associated with the risk of clinical flares. A
high baseline MES score (>0, p=0.006; Figure
2) and Dublin score (>0; p=0.005), but not

UCEIS score was associated with an increased
risk of clinical flare.

Patients with a PanMayo score of more than
12 points at baseline were more likely to require
new biological therapies and biological dose esca-
lation (Figure 3, p=0.001 and p=0.031), while a
higher Dublin score =4 (Figure 4, p=0.003) and
UCEIS =2 (p=0.04) were only associated with
the need for new biological initiation.

In addition, a baseline PanMayo score of >12
(»p=0.002) and a Dublin score of >3 (p=0.002)
were associated with the need for IBD-related
hospitalization. Similarly, a baseline PanMayo
score of >0 (p=0.002), MES score of >0
(»p=0.002), and Dublin score of >0 (p=0.017)
were significantly associated with the need for
systemic corticosteroids. In this cohort, 3/157
colectomies were performed during follow-up.

Prediction of long-term outcomes in patients

with clinical activity at baseline

In total, 93 (37.6%) patients had clinically active
UC at baseline while 93.5% of patients had non-
zero MES at inclusion. The distribution of base-
line MES scores were MESO=6 (6%), MES1=13
(14%), MES2=40 (43%), and MES3=34
(37%), while UCEIS and DUBLIN scores were 4
(IQR: 3-5) and 3 (IQR: 2-6). Furthermore, 15
(16.1%) of 95 patients required colectomy. The
risk of colectomy was associated with a higher
baseline PanMayo score (>12, p=0.016) (Figure
5) and Dublin score (=4, p<0.001) (Figure 6).

The Dublin score was associated with the risk of
IBD-related hospitalization (p=0.026). Meanwhile,
the PanMayo (p=0.028) and UCEIS (p=0.019)
scores were associated with the need for novel bio-
logical therapy. Further connections were not iden-
tified between PanMayo, Dublin, MES, and
UCEIS scores and secondary outcomes.

Supplemental Table 5 shows the predictive value
of the PanMayo, MES, UCEIS, and Dublin
scores for long-term endoscopic remission. Based
on the logistic regression models, lower baseline
endoscopic scores were associated with long-term
endoscopic remission (p<<0.001). These correla-
tions were found in all endoscopic scoring sys-
tems. The odd ratios of the PanMayo, Dublin,
UCEIS, and MES scores were 0.954, 0.762,
0.687, and 0.506, respectively.
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Table 1. Baseline demographic and clinical characteristics of UC patients.

Variables

Total cohort

Clinical remission

Clinical activity

(n=250) (pMayo < 2) at (pMayo > 1) at
baseline (n=157) baseline (n=93)
Follow-up duration, months, median 50 (39.0-65.3) 51 (40.5-67.0) 50 (26.0)
(IGR)
Sex, male (%) 117 (46.8) 77 (49.0) 40 (43.0)
Age at inclusion, years, median (IQR]  45.0 (35.0-57.3) 46.0 (37.5-58.0) 42 (29.0-54.0)
Disease duration at inclusion, years, 10.0 (15.0-18.0) 11.0 (6.0-19.0) 8.0 (5.0-14.0)
median (IQR)
Disease extent, n (%)
Proctitis 43(17.2) 26 (16.6) 17 (18.3)
Left-sided 93(37.2) 57 (36.3) 37(39.8)
Pancolitis 113 (45.2) 74 (47.1) 39 (41.9)
Disease activity
pMayo median (IQR) 1(0-2) 0 (0-0) 4 (3-6)
MES median (IQR) 1(0-2) 0 (0-1) 2 (2-3)
MES > 0, n (%) 158 (63.2) 71 (45.2) 87 (93.5)
UCEIS median (IQR) 1(0-3) 0(0-0) 4 (3-5)
DUBLIN median (IQR) 1(0-3) 0(0-2) 3 (2-6)
PanMayo median (IQR) 2(0-18) 0(0-3) 18 (9-30)
CRP, mg/L median (IQR) 3(1.7-7.0) 3(1.1-5.25) 6(2.8-11.9)
FC, ng/g median (IQR) 152 (59-464) 97 (51.5-206) 277 (159.5-925.5)
Extraintestinal manifestations, n (%)
Arthritis 35(14.0) 25(15.9) 10(10.8)
Spondylitis 10 (4.0 5(3.2) 5 (5.4)
Skin disease 7(2.8) 5(3.2) 2(2.2)
Primary sclerosing cholangitis 11 (4.4) 9(5.7) 2(2.2)
Treatment at baseline, n (%)
Oral 5-ASA 181 (72.4) 113 (72.0) 68(73.1)
Topical 5-ASA 34 (13.6) 20 (12.7) 14 (15.1)
Oral budesonide 22 (8.8) 5(3.2) 17 (18.3)
Topical budesonide 10 (4.0) 1(0.6) 9(9.7)
Azathioprine 44.(17.6) 28 (17.8) 16 (17.2)
Systemic corticosteroid 34 (13.6) 9 (5.7) 25(26.9)
Biologics 90 (36.0) 50 (31.8) 40 (43.0)

CRP, C-reactive protein; FC, fecal calprotectin; IQR, inter-quartile range; MES, Mayo Endoscopic Score; n, number of

patients; pMayo, partial Mayo score; UC, ulcerative colitis; UCEIS, Ulcerative Colitis Endoscopic Index of Severity; 5-ASA,

5-aminosalicylic acid.
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Figure 1. Survival analysis of the remission cohort
showed an increased risk of flare parallel with a
higher baseline PanMayo score (non-zero score,
p=0.001; a score of >12points, p=0.003).
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Figure 2. Survival analysis of the remission cohort
showed an increased risk of flare parallel with a
higher baseline MES score (p=0.006).
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Figure 3. Survival analysis of the remission cohort
showed an increased risk of novel biological
treatment initiation parallel with a higher baseline
PanMayo score [score of >12, p<0.001).
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Figure 4. Survival analysis of the remission cohort
showed that an increased risk of novel biological
treatment initiation was coupled with severe
pancolitis assessed based on a baseline Dublin score
of >4 (p=0.003).
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Figure 5. Survival analysis of the flare cohort showed
that the increased risk of colectomy was coupled with
a baseline PanMayo score of >12 (p=0.016).

10 Dublin 0 censored
Dublin 1 censored

Dublin 2 censored

Dublin 3 censored

08 —" ‘Dublin 4 ——censored
S --"*Dublin 6 —+censored
—Dublin 9 —+ censored

06

04

Probability of colectomy

02

00

Time till colectomy

Figure 6. Survival analysis of the flare cohort showed
an increased risk of colectomy parallel with a higher
baseline Dublin score (p<0.001).
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Discussion

In this current study, the predictive ability of the
endoscopic scoring systems (MES, UCEIS,
PanMayo, and Dublin score) was compared to
predict the long-term outcomes of UC. Clinical
flare was more accurately predicted using scores
combining disease extent and severity of mucosal
inflammation (PanMayo and Dublin score com-
pared with UCEIS score). In patients with clinical
remission, a high PanMayo score (>12) or Dublin
score (=4) was associated with the need for novel
biologic therapy and hospitalizations. The
PanMayo and Dublin scores were associated with
an increased risk of colectomy in patients with
clinical activity. However, the absolute number of
colectomies was low (16.1%) in patients with clin-
ical activity. Lower endoscopic scores at baseline
were correlated with long-term endoscopic remis-
sion across all examined scoring systems.

Extensive disease is associated with a worse dis-
ease course and an increased risk of colectomy
and colorectal cancer.?223 Of note, the Selecting
Therapeutic Targets in IBD II consensus aims for
endoscopic mucosal healing in UC.> Despite the
correlations between histological scores and clini-
cal and biochemical disease activities, the most
commonly used MES and UCIES scores do not
include disease extent.?* Furthermore, the com-
parability of these endoscopic scores is also sub-
ject to inter-observer variation.2526

The Dublin scoring system and the modified MES
were established to simply measure endoscopic
inflammation, with consideration of extension and
severity.%10 Dublin score provides an easy-to-use
tool to assess disease extension and severity of
three colorectal segments based on the overall
MES score; however, the scale is relatively
short (0-9). A retrospective study revealed that a
Dublin score of >2 points predicted a 50% prob-
ability of treatment failure (defined as therapeutic
escalation, hospitalization, and/or colectomy) at
24 months. Meanwhile, a Dublin score of <3 pre-
dicted a 10.4% probability of treatment failure.!3
Modified Mayo Endoscopic Score (MMES) com-
bines the simplicity of MES and the relatively
high-resolution capacity to describe colonic activ-
ity with a decimeter measurement; however, the
calculation procedure limits usability in daily care.
A prospective study analyzed the MMES includ-
ing 150 UC patients during a 5-year follow-up
and demonstrated the additional value of the
MMES over MES in predicting clinical outcomes

in UC.1* According to our analysis, the PanMayo,
Dublin, and MES scores, but not the UCEIS
score, were associated with an increased risk of
clinical flare in patients with clinical remission.

In the current cohort, the need for novel biologi-
cal treatment initiation was associated with high
baseline PanMayo and UCEIS scores in patients
with baseline clinical activity. Meanwhile, patients
with increased baseline Dublin scores had higher
IBD-related hospitalization rates. PanMayo
scores of >12 and Dublin scores of =4 indicated
a high risk of disease flare and colectomy.
However, there were no associations between
MES and long-term outcomes in patients with
clinically active UC.

A retrospective study of patients with UC (n=87)
revealed an association between Dublin score and
clinical and biochemical activity. The significant
discriminative power of UCEIS (>5) scores could
predict 1-year treatment failure. However, a
higher Dublin score (>>3) was not associated with
the probability of remaining in clinical remis-
sion.1> Chen er al.l! investigated the predictive
value of the Dublin score in contrast to UCEIS
and proved superiority regarding mid- and long-
term outcomes of UC patients in a retrospective
trial. In the analysis, a Dublin score of =4 was
associated with an increased risk of colectomy,
the need for infliximab, and the need for cyclo-
sporine therapy. In the current study, higher
PanMayo, MES, and Dublin scores, but not
UCEIS scores, were associated with an increased
risk of clinical flare. Furthermore, lower baseline
PanMayo, Dublin, MES, and UCEIS scores were
associated with higher rates of endoscopic remis-
sion. In our analysis, a PanMayo cutoff score of
12 and a Dublin cutoff score of 4 were associated
with a higher disease burden (increased risk of
flare, colectomy, hospitalizations, and treatment
escalations).

Most clinical trials on UC defined an MES score
of =<1 as the target for mucosal healing. However,
in recent years, there has been accumulating evi-
dence from real-world studies and meta-analyses
that complete mucosal healing (an MES score of
0 compared with an MES score of 1) is associated
with a 52% lower risk of clinical relapse.!6-18
Based on the result, an MES or UCEIS score of 0
may be recommended as an endoscopic target in
UC treatment in the near future.?’” The study
result also supports the notion that an MES score
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of 1 was associated with a higher risk of flare com-
pared with an MES score of 0. Of note, the incre-
mental benefit of achieving endoscopic remission
is associated with a lower risk of clinical relapse
(relative risk: 0.37; 95% confidence interval:
0.24-0.56).16-18 Tt is notable that approximately
half of the enrolled patients with clinical remis-
sion at baseline had non-zero MES scores which
highlights the further need to achieve strong ther-
apeutic targets and continuous disease monitor-
ing defined by STRIDE-II. The discrepancy
between clinical symptoms and endoscopic activ-
ity described by MES enhances the importance of
the combined endoscopic assessment of disease
extent and severity.

The risk of colectomy has been associated with
male sex, younger age at diagnosis, chronic con-
tinuous disease activity, and severe and extensive
disease.2:8:28-30  However, parallel endoscopic
evaluation of disease extent and severity has never
been observed in a real-world setting as assessed
using the MES or UCEIS score. This current
study showed an association between the novel
endoscopic scores assessing both disease extent
and severity and the risk of colectomy in parallel
with the study of Chen ez al.

The current study had several strengths. That is,
it first showed the use of the new scoring system,
which is a combination of endoscopic disease
extent and severity of mucosal inflammation, in
predicting UC outcomes. This is a relatively large
cohort with a long follow-up duration, thereby
allowing us to assess long-term outcomes includ-
ing clinical flare, need for biological therapy, hos-
pitalizations, and colectomy. However, our study
also had some limitations. First, the retrospective
design did not allow to calculate exact predictive
values, while the overall low absolute number of
colectomies may be regarded as a possible con-
founder bias. Second, inter-observer bias may
have existed regarding the endoscopic evaluation
among different interpreters (PLL and TM);
however, endoscopies were done by experienced
gastroenterologists with special interest in treat-
ing IBD patients. Of note, a central reading of
endoscopy was not performed in our study.
Despite these limitations, our study can provide
additional evidence supporting the use of extent-
adjusted endoscopic severity in UC. The
PanMayo score was better in predicting long-
term disease outcomes. The PanMayo score is
simple and can be calculated wusing the

MES scoring system and the disease extent (active
segments). Therefore, it can be implemented in
daily clinical practice.

In conclusion, an endoscopic scoring system with
combined disease extent and severity is more spe-
cific in predicting long-term disease outcomes in
UC and can be useful in identifying patients with
a more aggressive disease course. The PanMayo
score can be an additional tool to the existing
scoring systems, thereby providing a more accu-
rate assessment in predicting disease outcomes.

Declarations

Author’s note

TM and PLL are the guarantors of the article. All
authors have read and agreed to the submitted
version of the manuscript.

Ethics approval and consent to participate

The present study was approved by the Regional
and Institutional Human Medical Biological
Research Ethics Committee, University of Szeged
(approval no.: 38/2022-SZTE), and by the
Research Ethics Board, McGill University Health
Centre (approval no.: 2023-8849) and carried
out according to the guidelines stipulated in the
declaration of Helsinki (1975 Declaration of
Helsinki, 6th revision, 2008). Patients included in
the retrospective study have given written
informed consent for regular healthcare.

Consent for publication
Not applicable.

Author contributions

Péter Bacsur: Conceptualization; Data cura-
tion; Formal analysis; Investigation; Writing —
original draft.

Panu Wetwittayakhlang: Conceptualization;
Data curation; Formal analysis; Investigation;
Writing — review & editing.

Tamas Resal: Data curation; Formal analysis;
Investigation; Writing — original draft.

Emese Foéldi: Data curation; Writing — original
draft.

Béla Vasas: Data curation; Writing — review &
editing.

Bernadett Farkas: Data curation; Writing —
review & editing.

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

P Bacsur, P Wetwittayakhlang et al.

Mariann Rutka: Data curation; Writing — review
& editing.

Talat Bessissow: Data curation; Writing —
review & editing.

Waqqas Afif: Data curation; Writing — review &
editing.

Anita Balint: Data curation; Writing — review &
editing.

Anna Fabian: Data curation; Writing — review &
editing.

Renata Bor: Data curation; Writing — review &
editing.

Zoltan Szepes: Data curation; Writing — review
& editing.

Klaudia Farkas: Data curation; Writing — review
& editing.

Peter L. Lakatos: Conceptualization; Formal
analysis; Investigation; Methodology; Resources;
Writing — review & editing.

Tamas Molnar: Conceptualization; Formal
analysis; Investigation; Methodology; Resources;
Writing — review & editing.

Acknowledgements

Writing support was provided by Enago and
funded by Klebelsberg Library, University of
Szeged. The authors are grateful to Csilla T6th-
Kali, Gabriella Poécsik, Brigitta Csorba, and
Krisztina Ordog for study support (Department
of Medicine, University of Szeged).

Funding

The authors disclosed receipt of the following
financial support for the research, authorship,
and/or publication of this article: This work was
supported by research grants from the National
Research, Development and Innovation Office
(grant IDs: 125377 and 143549 to TM, 129266
to AB, 134863 to KF) and the New National
Excellence Programme of the Ministry of Human
Capacities (UNKP-22-3-SZTE-233 and UNKP-
23-3-SZTE-268 to PB, UNKP-22-4-SZTE-293
to RB, UNKP-22-3-SZTE-278 to TR, UNKP-
22-4-SZTE-296 to AF) and by a Janos Bolyai
Research Grant (BO/00598/19/5) and a Géza
Hetényi Research Grant (to KF, MR, and AB)
from the Faculty of Medicine, University of
Szeged.

Competing interests

PW has been a speaker for Takeda, Pfizer, Janssen,
Ferring, A. Menerini, and MSD, and an advisory
board member for Pfizer, Takeda, and Sanzdos
(Norvatis). KF has received speaker’s honoraria
from AbbVie, Janssen, Ferring, Takeda, and
Goodwill Pharma. PLL has been a speaker and/or
advisory board member: AbbVie, Amgen,
BioJamp, Bristol Myers Squibb, Fresenius Kabi,
Genetech, Gilead, Janssen, Merck, Mylan,
Organon, Pendopharm, Pfizer, Roche, Sandoz,
Takeda, Tillots, and Viatris and has received unre-
stricted research grant: AbbVie, Gilead, Takeda,
and Pfizer. TM has received speaker’s honoraria
from MSD, AbbVie, Egis, Goodwill Pharma,
Takeda, Pfizer, Janssen, Sandoz, MundiPharma,
Phytotec, Roche, Fresenius, and Teva. PB, TR,
EF, BV, BF, MR, TB, WA, AB, AF, RB, and ZS
have no conflict of interest to disclose.

Availability of data and materials

TM and PLL are the guarantors of the article. All
authors have read and agreed to the submitted
version of the manuscript. Data are available on
request. The data cannot be shared publicly for
the privacy of individuals that participated in the
study. The data underlying this article will be
shared on reasonable request to the corresponding
author. The current manuscript, including related
data and figures, has not been previously pub-
lished and is not under consideration elsewhere.

ORCID iDs
Péter Bacsur
8534-0068

https://orcid.org/0000-0002-

PanuWetwittayakhlang = https://orcid.org/0000-
0002-5962-4112

Tamas Resal https://orcid.org/0000-0002-

3842-9094

Anna Fabian https://orcid.org/0000-0002-
0824-7476

Renata Bor " https://orcid.org/0000-0001-9393-
5240

Tamas Molnar
4913-7599

https://orcid.org/0000-0002-

Supplemental material
Supplemental material for this article is available
online.

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag
https://orcid.org/0000-0002-8534-0068
https://orcid.org/0000-0002-8534-0068
https://orcid.org/0000-0002-5962-4112
https://orcid.org/0000-0002-5962-4112
https://orcid.org/0000-0002-3842-9094
https://orcid.org/0000-0002-3842-9094
https://orcid.org/0000-0002-0824-7476
https://orcid.org/0000-0002-0824-7476
https://orcid.org/0000-0001-9393-5240
https://orcid.org/0000-0001-9393-5240
https://orcid.org/0000-0002-4913-7599
https://orcid.org/0000-0002-4913-7599

THERAPEUTIC ADVANCES in

Gastroenterology Volume 17
References long-term prognosis in patients with active

1. Le Berre C, Ananthakrishnan AN, Danese S, ulcerative colitis. Therap Adv Gastroenterol 2020;
et al. Ulcerative colitis and Crohn’s disease have 13: 1756284820981210.
similar burden and goals for treatment. Clin 12. Arai M, Naganuma M, Sugimoto S, et al. The
Gastroenterol Hepatol 2020; 18: 14-23. . .. o ..

ulcerative colitis endoscopic index of severity is

2. Fumery M, Singh S, Dulai PS, et al. Natural useful to predict medium- to long-term prognosis
history of adult ulcerative colitis in population- in ulcerative colitis patients with clinical
based cohorts: a systematic review. Clin remission. J Crohns Colizis 2016; 10: 1303—-1309.
Gastroenterol Heparol 2018; 16: 343-356.¢3. 13. Silva JC, Fernandes C, Rodrigues J, et al.

3. Maaser C, Sturm A, Vavricka SR, ez al. ECCO- Endoscopic and histologic activity assessment
ESGAR guideline for diagnostic assessment considering disease extent and prediction of
in IBD part 1: initial diagnosis, monitoring of treatment failure in ulcerative colitis. Scand ¥
known IBD, detection of complications. ¥ Crohns Gastroenterol 2020; 55: 1157-1162.

Coliris 20195 13: 144-164. 14. Lenfant M, Verstockt B, Sabino J, ez al. The

4. Peyrin-Biroulet L, Sandborn W, Sands BE, assessment of segmental healing by the Modified
et al. Selecting therapeutic targets in Mayo Endoscopic Score (MMES) complements
inflammatory bowel disease (STRIDE): the prediction of long-term clinical outcomes in
determining therapeutic goals for treat-to-target. patients with ulcerative colitis. Aliment Pharmacol
Am ¥ Gastroenterol 2015; 110: 1324-1338. Ther 2024; 59: 64-70.

5. Turner D, Ricciuto A, Lewis A, et al. STRIDE-II: 15 Liu L, Ouyang H, Su], ez al. Increased modified
an update on the selecting therapeutic targets in DUBLIN scores are associated with serious
inflammatory bowel disease (STRIDE) initiative ulcerative colitis and treatment failure. Therap
of the international organization for the study of Adv Gastroenterol 2022; 15: 17562848221142671.
IBD (IOIBD): detern.iini.ng therapeutic goals for 16. Yoon H, Jangi S, Dulai PS, et al. Incremental
treat-to-target strategies in IBD. Gastroenterology benefit of achieving endoscopic and histologic
20215 160: 1570-1583. remission in patients with ulcerative colitis:

6. Schroeder KW, Tremaine WJ and Ilstrup DM. a systematic review ar.ld m?ta—analysm.

Coated oral 5-aminosalicylic acid therapy for Gastroenterology 2020; 159: 1262-1275.¢7.
mildly to moderately active ulcerative colitis. 17. Boal Carvalho P, Dias de Castro F, Rosa B, et al.
A randomized study. N Engl f Med 1987; 317: Mucosal healing in ulcerative colitis — when zero
1625-1629. is better. ¥ Crohns Colitis 2016; 10: 20-25.
7. TraYiS.SP; Sc.hne!l D, Krzeski P, e al. Refli.ability 18. Barreiro-de Acosta M, Vallejo N, de la Iglesia D,
and 1n1t1a¥ v?hdatlon of th.e ulcerative colitis et al. Evaluation of the risk of relapse in ulcerative
endoscopic index of severity. Gastroenterology colitis according to the degree of mucosal healing
2013; 145: 987-995. (Mayo 0 vs 1): a longitudinal cohort study.
8. Vitello A, Shahini E, Macaluso FS, er al. J Crohns Colitis 2016; 10: 13-19.
Endoscopic surveillance of colorectal cancer in 19. Balint A, Farkas K, Szepes Z, et al. How disease
inflammatory bowel diseases: a review of the extent can be included in the endoscopic activity
literature. Expert Rev Anticancer Ther 20205 20: index of ulcerative colitis: the panMayo score,
851-863. a promising scoring system. BMC Gastroenterol
9. Rowan CR, Cullen G, Mulcahy HE, ez al. 2018; 18: 7.
DUBLIN [Degree of Ulcerative colitis Burden of ~ 20. von Elm E, Altman DG, Egger M, et al. The
Luminal Inflammation] score, a simple method Strengthening the Reporting of Observational
to quantify inflammatory burden in ulcerative Studies in Epidemiology (STROBE) statement:
colitis. J Crohns Colitis 2019; 13: 1365-1371. guidelines for reporting observational studies.
. Clin Epidemiol 2008; 61: 344-349.

10. Lobatén T, Bessissow T, De Hertogh G, ez al. J Clin Epidemio ?
The Modified Mayo Endoscopic Score (MMES):  21. Satsangi ], Silverberg MS, Vermeire S, er al.
a new index for the assessment of extension and The Montreal classification of inflammatory
severity of endoscopic activity in ulcerative colitis bowel disease: controversies, consensus, and
patients. ¥ Crohns Colitis 20153 9: 846—-852. implications. Gut 2006; 55: 749-753.

11. Chen L, YangJ, Fang L, ez al. The degree of 22. Ekbom A, Helmick C, Zack M, et al. Ulcerative

ulcerative colitis burden of luminal inflammation
score is superior to predicting medium- to

colitis and colorectal cancer. A population-based
study. N Engl ¥ Med 1990; 323: 1228-1233.

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

P Bacsur, P Wetwittayakhlang et al.

23.

24.

25.

26.

27.

Solberg IC, Lygren I, Jahnsen J, ez al.; IBSEN
Study Group. Clinical course during the first

10 years of ulcerative colitis: results from a
population-based inception cohort (IBSEN
Study). Scand ¥ Gastroenterol 2009; 44: 431-440.

de Jong DC, Lowenberg M, Koumoutsos I, ez al.
Validation and investigation of the operating
characteristics of the ulcerative colitis endoscopic
index of severity. Inflamm Bowel Dis 2019; 25:
937-944.

Lamb CA, Kennedy NA, Raine T, ez al. British
Society of Gastroenterology consensus guidelines
on the management of inflammatory bowel
disease in adults [published correction appears
in Gut 2021; 70: 1]. Gut 2019; 68(Suppl. 3):
s1-s106.

Lee JS, Kim ES and Moon W. Chronological
review of endoscopic indices in inflammatory
bowel disease. Clin Endosc 2019; 52: 129-136.

Vuitton L, Peyrin-Biroulet L, Colombel JF, ez al.
Defining endoscopic response and remission in

28.

29.

30.

ulcerative colitis clinical trials: an international
consensus. Aliment Pharmacol Ther 2017; 45:
801-813.

Targownik LE, Singh H, Nugent Z, et al. The
epidemiology of colectomy in ulcerative colitis:
results from a population-based cohort [published
correction appears in Am ¥ Gastroenterol 2013;
108: 157]. Am ¥ Gastroenterol 20125 107: 1228—
1235.

Jess T, Rungoe C and Peyrin-Biroulet L. Risk
of colorectal cancer in patients with ulcerative
colitis: a meta-analysis of population-based
cohort studies. Clin Gastroenterol Hepatol 2012;
10: 639-645.

Wetwittayakhlang P, Gonczi L, Lakatos L,

et al. Long-term colectomy rates of ulcerative
colitis over 40 years of different therapeutic
eras — Results from a Western Hungarian
population-based inception cohort between
1977 and 2020. ¥ Crohns Colitis 20235 17:
712-721.

Visit Sage journals online
journals.sagepub.com/
home/tag

S Sage journals

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag
https://journals.sagepub.com/home/tag
https://journals.sagepub.com/home/tag

