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Abstract

Background: Deep remission in patients with UC has relied on initial achievement of biochemical,
endoscopic, and/or histological remission. We evaluated persistent symptomatic remission
and endoscopic healing (EH: Mayo endoscopy score [MES] 0 or 1) on consecutive endoscopic
examinations as a durable treatment endpoint.

Methods: In a retrospective cohort study, we estimated and compared cumulative risk of clinical
relapse in patients with persistent EH, with and without persistent histological remission and
depth of EH, among adults with active UC treated-to-target of symptomatic remission and EH who
achieved and maintained symptomatic remission and EH over two serial endoscopic assessments.
We also explored risk of relapse in patients with persistent EH whose therapy was de-escalated.
Results: Of 270 patients who initially achieved EH with treatment-to-target, 89 maintained
symptomatic remission and EH on follow-up endoscopy [interval between EH1 and EH2, 16 months].
On follow-up after EH2 [median, 19 months], 1-year cumulative risk of relapse in patients with
persistent EH was 11.5%, and with persistent histological remission was 9.5%. Seventeen patients
with persistent EH, who underwent de-escalation of therapy, did not have an increased risk of
relapse as compared with patients who continued index therapy [5.3% vs 14%, p=0.16].
Conclusions: Patients with active UC treated-to-target of clinical remission, who achieve and
maintain symptomatic remission and EH over consecutive endoscopies, have a low risk of relapse,
particularly in a subset of patients who simultaneously achieve histological remission. Persistent
EH should be examined as a treatment endpoint suggestive of deep remission.
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1. Introduction

An optimal treatment strategy in ulcerative colitis [UC] involves
identifying patients at high risk of complications, selecting appro-
priate therapy, and treating systematically towards a relevant clinical
target. Whereas considerable emphasis has been placed on risk strati-
fication, positioning of therapies, and choosing treatment endpoints
of symptomatic, biochemical, endoscopic, and/or histological

remission, approaches to de-escalation of therapy have not been
well studied in patients with UC. An ideal strategy would involve
identifying patients at the lowest acceptable risk of relapse, fol-
lowed by close monitoring for early detection of relapse. Premature
de-escalation increases risk of relapse; delayed de-escalation may
unnecessarily subject patients to treatment-related toxicity. Current
studies suggest that annual risk of relapse after de-escalation of
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anti-tumour necrosis factor-a(anti-TNFa] therapy in patients with
UC is ~35%, based on a meta-analysis of four studies with 122 pa-
tients. !

Ongoing endoscopic activity has been among the most studied
factors that contribute to relapse, but the achievement of endoscopic
remission beyond symptomatic remission still carries an annual
risk of relapse that exceeds 25%. 2 Recent studies have focused
on achieving histological remission as a more stringent endpoint,
achievement of which may be associated with lower risk of relapse.
2 However, in a retrospective cohort study of patients with active
UC treated systematically to a target of symptomatic and endoscopic
remission, we observed that annual risk of relapse in patients who
additionally achieved histological remission was 18.9%. > Most pre-
vious studies have focused on deep remission as a durable treatment
endpoint, assessed cross-sectionally, as simultaneously achieving
corticosteroid-free symptomatic remission with varying degree of
biochemical, endoscopic and/or histological remission. There has
been limited assessment of longitudinal achievement and mainten-
ance of symptomatic and endoscopic remission, with or without
histological remission, as a treatment endpoint that may help iden-
tify patients with UC at lowest risk of relapse.

Hence, we conducted a retrospective cohort study in patients
with active UC who were treated-to-target of conventional clinical
remission (comprising both symptomatic remission and endoscopic
healing [EH] defined as modified Mayo endoscopy score [MES] 0 or
1) in routine clinical practice, and maintained symptomatic remis-
sion and EH [persistent EH] on a follow-up endoscopy. We sought
to evaluate cumulative risk of relapse in this cohort, overall and by
varying depth of EH [MES 0 vs MES 1], and histological remission.
We explored outcomes in patients with persistent EH who under-
went de-escalation of therapy.

2. Methods
2.1. Study setting

We performed a retrospective cohort study in UC patients followed
at the University of California San Diego [UCSD], a tertiary care
inflammatory bowel disease [IBD] referral centre. This study was ap-
proved by the UCSD Institutional Review Board [IRB# 191,127].

2.2. Inclusion and exclusion criteria

Eligible patients had: [a] a diagnosis of UC based on standard clin-
ical, endoscopic, and histological criteria; [b] were seen and followed
at UCSD for at least 6 months between 2012 and 2019; [c] had
clinically and endoscopically active UC at cohort entry; [d] achieved
treatment target of both symptomatic remission and EH [EH1]
through iterative treat-to-target interventions; and [e] demonstrated
persistent symptomatic remission and EH [EH2] on a successive
endoscopy.

Patients were excluded if they had Crohn’s disease or IBD un-
classified, if they did not have active disease at initial assessment,
or did not achieve symptomatic remission and EH at two follow-up
endoscopic evaluations. Patients who experienced symptomatic and/
or endoscopic flare between EH1 and EH2 were excluded.

2.3. Routine clinical practice

All patients with IBD at UCSD are treated by an IBD team following
unified evidence-based guidelines. Patients with UC are treated-
to-target of EH consisting of serial endoscopic evaluation every

4-6 months, followed by stepwise treatment intensification in the
presence of moderate to severe endoscopic activity [MES 2 or 3], and
interval re-evaluation. All endoscopies are performed by gastroenter-
ologists trained specifically in IBD through an advanced fellowship,
and two out of four endoscopists serve as central readers for clinical
trials. All endoscopists follow a standard biopsy protocol. For disease
activity assessment, a minimum of two biopsies are obtained from
the worst area of the right and left colon [colonoscopy]| or from the
rectosigmoid colon [flexible sigmoidoscopy]. If performed for dys-
plasia surveillance, then biopsies are obtained from the caecum/as-
cending, transverse, descending, and rectosigmoid colon. One of five
pathologists blinded to all clinical information reviewed slides, and a
single gastroenterologist [S]] blinded to other clinical data at the time
of review, assigned a histological classification [described below].

2.4. Data abstraction

A single reviewer [S]] abstracted data using a standardised form.
In addition to exposure and outcome variables [see below], the fol-
lowing items were abstracted: age at cohort entry and diagnosis,
sex, body mass index, smoking status, disease duration, disease lo-
cation, clinical and endoscopic disease activity, treatment at initial
and follow-up evaluations, date of endoscopy, degree of EH, de-
gree of histological activity at time of active UC and during periods
of clinical remission, and de-escalation of biologics, Janus kinase
[JAK] inhibitors, immunomodulators, or aminosalicylic acid [ASA]
therapy.

2.5. Definitions

Clinically active disease was defined as rectal bleeding (rectal
bleeding score [[RBS] >0) and 3-4 stools above normal (stool fre-
quency score [SFS], 2 to 3). Endoscopically active disease was
defined as MES 2 or 3. Symptomatic remission was defined as reso-
lution of rectal bleeding [RBS 0] and near-normalisation of stool
frequency [SFS 0 or 1], with absence of corticosteroids. EH was de-
fined as MES 0 or 1, complete endoscopic remission as MES 0, and
mild endoscopic activity as MES 1. Persistent EH was defined as per-
sistent symptomatic remission and EH on two successive endoscopic
evaluations. Patients with persistent EH may have mild endoscopic
activity [MES 1] or complete endoscopic remission [MES 0] on one
or both endoscopic evaluations, and may or may not have achieved
histological remission on one or both examinations. Histological re-
mission was defined as either complete mucosal normalisation or
chronic architectural changes in the absence of neutrophilic infil-
trate. Histological activity was defined as architectural changes with
superimposed acute infiltrate characterised as mild [neutrophilic
cryptitis], moderate [neutrophilic cryptitis and neutrophilic crypt
abscesses], or severe [presence of ulcer], similar to the established
Nancy histological index. '%!'" Persistent histological remission was
defined as patients achieving and maintaining histological remission,
as previously described, on two consecutive endoscopic assessments,
during persistent EH. One patient had no histological assessment
on subsequent endoscopic evaluation, and was excluded from histo-
logical analyses.

2.6. Exposures and comparisons

Our primary analysis focused on evaluating the cumulative risk of
relapse in patients with UC who achieve persistent EH [regardless of
histological activity], and in patients who achieve persistent EH and
histological remission.
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Secondary analyses included the following.

1. Compare risk of clinical relapse based on depth of persistent EH,
regardless of histological activity (EH1 and EH2: persistent com-
plete endoscopic remission [MES 0/0] vs mild endoscopic activity
at either one or both follow-up evaluations [MES 1/1 or MES
0/1 or MES 1/0]). Exploratory analyses based on depth of EH at
time of EH2 [MES 0 vs MES 1] regardless of depth of EH at time
of EH1, and comparing patients with persistent complete endo-
scopic remission [MES 0/MES 0] vs patients with persistent mild
endoscopic activity [MES 1/MES 1] were also performed.

2. Compare risk of clinical relapse based on histological activity status
at time of persistent EH [persistent histological remission on both
EH1 and EH2 vs histological activity at time of either EH1 or EH2
or both EH1 and EH2]|. Exploratory analyses based on presence
vs absence of histological remission at time of EH2, regardless of
histological activity status at time of EH1, and comparing patients
with persistent histological remission vs patients with persistent
histological activity on both assessments, were also performed.

We also evaluated risk of relapse in patients with persistent EH where a
clinical decision was made to de-escalate therapy vs patients who were
continued on index therapy. De-escalation was defined as reduction in
dose [or widening of interval] of biologic therapy, reduction in dose
of JAK inhibitor therapy, reduction or cessation of immunomodulator
therapy [azathioprine, mercaptopurine, or methotrexate] either in pa-
tients on combination therapy or immunomodulator monotherapy, or
reduction or cessation of ASA therapy. An event was considered as
de-escalation only if the decision to de-escalate was made by the pa-
tients and treating providers that it was safe to de-escalate, rather than
withdrawal of therapy due to non-compliance or adverse events. In
this retrospective study, de-escalation was at discretion of individual
providers and not protocolised.

2.7. Outcomes

The primary outcome was time to clinical relapse, defined as re-
currence of any rectal bleeding [RBS >0] with an increase in stool
frequency [SFS 2 or 3], after achieving persistent EH. Secondary out-
comes were time to UC-related emergency room visit or hospitalisa-
tion and time to UC-related surgery.

2.8. Statistical analyses
Patients who achieved persistent EH were classified based on depth
of EH, and presence or absence of histological remission at time of
EH1 and EH2. Patients were followed from the time they achieved
persistent EH [time of EH2] until clinical relapse [or UC-related
emergency room visit or hospitalisation or surgery], date of last
follow-up in the clinic, or end of study [30 April 2020]. For the pri-
mary analysis, we used Kaplan-Meier survival curves to estimate the
cumulative risk of clinical relapse in patients who achieved persistent
EH, and in patients who achieved persistent EH and persistent histo-
logical remission. For secondary analyses, we used log-rank tests to
compare time to clinical relapse based on: [1] depth of EH [MES 0/0
vs MES 0/1 or 1/0 or 1/1; MES 0 vs MES 1 at time of EH2, regard-
less of depth of EH at time of EH1]; and [2] histological remission
status [persistent histological remission on both EH1 and EH2 vs
histological activity at time of either EH1 or EH2 or both EH1 and
EH2; presence or absence of histological remission at time of EH2,
regardless of histological activity at time of EH1].

In exploratory analysis where a clinical decision had been made to
de-escalate therapy, we examined differences in clinical, endoscopic,

and histological activity in patients who were vs were not de-escalated.
We compared time to clinical relapse in patients whose therapy was
de-escalated vs not de-escalated, in response to persistent EH.

All hypothesis testing was performed using a two-sided p-value
with statistical significance threshold <0.05. All statistical analyses
were performed using RStudio [Version 1.1.456, Boston, MA].

3. Results

3.1. Study cohort

We identified 411 patients with clinically and endoscopically active
UC who underwent iterative treat-to-target interventions, of whom
270 [65.7%] successfully achieved clinical remission over a median
of 11 months (interquartile range [IQR], 6~11 months). Of the 270
who achieved clinical remission, 197 [73.0%] patients remained in
persistent symptomatic remission over a median follow-up time of
22 months [attained EH1,IQR, 10-43]. Of these 197 patients in per-
sistent symptomatic remission, 93 patients [47%] did not undergo
follow-up endoscopies, therefore it was not possible to determine if
these patients were in persistent EH. Of the remaining 104 patients
in persistent symptomatic remission who had follow-up endosco-
pies, 53 [51%] underwent the second scope to confirm endoscopic
healing and 51 [49%] underwent the second scope for dysplasia sur-
veillance. Fifteen patients were found to have endoscopically active
disease on the second endoscopy. The remaining 89 patients dem-
onstrated persistent symptomatic remission and EH over a median
duration of 16 months between EH1 and EH2 [IQR, 12-24], and
formed the study cohort [persistent EH, 7 = 89] [Figure 1].

To account for potential selection bias, we compared baseline
characteristics of patients in persistent symptomatic remission with
no follow-up endoscopies [7 = 93] vs patients in persistent symptom-
atic remission who had follow-up endoscopies demonstrating per-
sistent EH [EH2, " = 89]. No significant differences were observed
in key clinical characteristics, including age at time of active UC,
age at UC diagnosis, disease extent, and use of immunosuppressive
therapy, except a longer disease duration in patients with follow-up
endoscopy [12 years vs 8 years; p <0.05] [Supplementary Table 1,
available as Supplementary data at ECCO-JCC online].

At the time of EH2, 34 patients [27%] were using ASA, 31 pa-
tients [35%] were taking anti-TNF therapy, 33 patients [37%] were
on vedolizumab, and four patients [4.5%] were on tofacitinib; 16
patients [18%] were on combination therapy with either an anti-
TNF or vedolizumab and an immunomodulator.

3.2. Persistent endoscopic healing and risk

of relapse

Over a median follow-up time of 19 months [IQR 9-40 months]
after achieving persistent EH [after EH2], 17 patients [19.1%] re-
lapsed, with a 1- and 2-year cumulative risk of relapse of 11.8% and
22.3%, respectively [Figure 2A]. As compared with patients with
persistent EH who remained in remission, patients who relapsed
were more likely to have persistent histological activity on both
endoscopies [EH1 and EH2], or at time of last endoscopy [EH2]
[Table 1]. Patients who relapsed were also more likely to have a
longer duration of disease [17 months vs 11.5 months, p <0.05] and
were less likely to be on concurrent immunomodulators or biologics
[52.9% vs 84.7%, p <0.05]. Risks of surgery and hospitalisation
were low in patients with persistent EH. At the end of follow-up,
only four patients [4.5%] required surgery and four patients [4.5%]
required an emergency room visit or hospitalisation.
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Figure 1. Study schema.

3.3. Depth of endoscopic healing and risk of
subsequent clinical relapse

Of 89 patients with persistent EH, 29 patients [32.6%] had per-
sistent complete endoscopic remission [MES 0/MES 0] and 30 pa-
tients [33.7%] had persistent mild endoscopic activity [MES 1/
MES 1] [Supplementary Figure 1A, available as Supplementary
data at ECCO-JCC online]. Though numerically risk of relapse in
patients who achieved persistent complete endoscopic remission
[MES 0/0, 72 =29] vs patients who had mild endoscopic activity
[7 = 60] at either or both follow-up endoscopic examinations was
lower, this difference was not statistically significant [2-year risk of
relapse = 12.4% vs 25.9%, p = 0.22] [Figure 3]. Similarly, though
numerically the risk of relapse was lower in patients with com-
plete endoscopic remission [MES 0/0 or MES 1/0] vs patients with
mild endoscopic activity [MES 1/1 or MES 0/1] at last assessment,
this difference was not statistically significant [2-year risk of re-
lapse = 14.6% vs 31.0%, p = 0.47] [Supplementary Figure 2, avail-
able as Supplementary data at ECCO-JCC online].

3.4. Persistent histological remission and risk

of relapse

Of 89 patients with persistent EH, 39 patients [44.3%] had per-
sistent histological remission on both endoscopic evaluations [EH1

and EH2] and 19 patients [21.5%] had persistent histological ac-
tivity on both assessments [Supplementary Figure 1B]. In the 39 pa-
tients with persistent EH and histological remission, 1- and 2-year
cumulative risks of relapse were 9.5% and 9.5%; persistent histo-
logical remission was associated with very low risk of relapse be-
yond 1 year of follow-up [Figure 2B].

On time-to-event analysis, the risk of clinical relapse was numeric-
ally but not statistically lower in patients with persistent histological
remission [on both assessments] vs patients with histological activity
at either or both follow-up endoscopic examinations [Figure 4A]
[2-year risk of relapse: 11.3% vs 30.7%, p = 0.06]. However, risk of
clinical relapse was significantly lower in patients with histological
remission vs histological activity at last assessment [2-year risk of re-
lapse: 10.4% vs 41.3% p <0.01] [Figure 4B]. Risk of clinical relapse
was also significantly lower in patients with persistent histological
remission vs persistent histological activity on both assessments
[2-year risk of relapse: 9.5% vs 56.8%] [Figure 4C].

3.5. Sensitivity analysis of patients with persistent
endoscopic healing who had de-escalation of
pharmacotherapy

Following persistent EH, 19 patients [21.3%] underwent
de-escalation—seven patients reduced their biologic dose [of 29 patients
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Figure 2. Cumulative risk of clinical relapse in patients with ulcerative colitis [UC], treated to target of clinical remission, who achieve: [A] persistent symptomatic
and endoscopic remission over two consecutive endoscopies; and [B] persistent symptomatic and endoscopic remission with concurrent histological remission

over two consecutive endoscopies.

Table 1. Characteristics of patients with ulcerative colitis in persistent symptomatic and endoscopic remission over two consecutive endos-

copies, with ongoing remission or subsequent clinical relapse.

No relapse Relapse p-value
Number of patients 72 17
Age, mean, [SD] 47.8 [16.1] 53.5[20.1] 0.25
Female gender, frequency 52.8% 58.8% 0.39
Age at diagnosis, mean [SD] 34.2 [15.6] 34.2 [17.2] 0.84
Disease duration, median [IQR] 11.5[9.75] 17 [13] <0.05
Extensive colitis [% of total] 52.8% 47.1% 0.67
Current biologic and/or immunomodulator use frequency 84.7% 52.9% <0.05
Previous biologic or immunomodulator use 76.3% 70.6% 0.62
Duration of remission between endoscopic assessments, median [IQR] 15.5[12] 16 [11] 0.65
MES 1, frequency On first assessment 54.2% 760.5% 0.09
On second assessment 40.3% 520.9% 0.34
On both assessments 30.6% 470.1% 0.20
Histological activity, frequency On first assessment 38.9% 520.9% 0.29
On second assessment 27.8% 620.5% <0.05
On both assessments 15.3% 430.8% <0.05

IQR, interquartile range; MES, Mayo endoscopy score; SD, standard deviation.

Bolded p-values show statistical significance <0.05.

on dose-escalated biologics], seven patients reduced or stopped an im-
munosuppressive [out of 16 patients on combination therapy], and five
patients reduced or stopped ASA. Among those patients on biologic
monotherapy or combination therapy with an immunomodulator who
underwent de-escalation of either biologic dose or immunomodulator
dose [1 = 14], seven patients had trough concentrations of the biologic
drug checked before de-escalation and only three patients had trough
concentrations obtained after de-escalation. All seven of these patients
had infliximab, adalimumab, or vedolizumab levels above recom-
mended therapeutic thresholds before de-escalation.

Depth of EH or persistence of histological remission did not
differ among patients who were de-escalated vs patients who were

not de-escalated [Supplementary Table 2, available as Supplementary
data at ECCO-JCC online]. On follow-up, patients who de-escalated
therapy were not more likely to relapse than those who were not
de-escalated [2-year risk of relapse, 13.9% vs 25%, p = 0.16].

4. Discussion

Previous studies have focused on cross-sectional achievement of
biochemical, endoscopic. and/or histological remission, besides
corticosteroid-free symptomatic remission, as ‘deep remission’. >4
In this study, we examined clinical outcomes in patients achieving

and maintaining treatment endpoints of EH with or without
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Figure 3. Cumulative risk of clinical relapse in patients with UC, treated
to target of clinical remission, who achieve persistent symptomatic and
endoscopic remission with either [green] complete endoscopic remission
over two consecutive endoscopies [MES 0/MES 0] or [red] mild ongoing
endoscopic activity on either or both endoscopic assessments [MES 1/0,
MES 0/1, or MES 1/1]. UC, ulcerative colitis; MES, Mayo Endoscopy score.

histological remission, on stable therapy. In a well-characterised co-
hort of 270 patients with active UC who achieved symptomatic re-
mission and EH through iterative treat-to-target interventions, we
identified 89 patients who maintained EH [median interval between
endoscopic evaluations, 16 months]. Over a median follow-up of
19 months after persistent EH, we observed that the cumulative risk
of relapse at 1 year was 11.8%, significantly lower than the 1-year
risk of relapse of 23.7% observed in patients who achieved EH at
one time point, with treat-to-target interventions in our cohort. * In
a smaller set of patients who achieved and maintained histological
remission with persistent EH [44% of cohort], the cumulative risk
of relapse at 1 year was 9.5%, significantly lower than the 1-year
risk of relapse of 18.7% observed in patients who achieved histo-
logical remission with EH at one time point, with treat-to-target
interventions. Risk of relapse was not incremental beyond 1 year of
follow-up after persistent EH, particularly in patients with persistent
complete endoscopic remission and/or persistent histological remis-
sion. Our observation of a low risk of relapse in patients achieving
and maintaining EH with or without histological remission is within
the acceptable risk of relapse, such that patients may be willing to
consider de-escalation of medications. '

Though numerical trends were noted, we did not observe sig-
nificant differences in the risk of relapse in patients with varying
depth of EH (persistent complete endoscopic remission [MES 0] or
persistent or transient mild endoscopic activity [MES 1]). Our study
may have been underpowered to detect these differences, and fu-
ture prospective studies are warranted to identify whether depth of
persistent EH modifies risk of relapse in patients with UC. We ob-
served that the risk of relapse was significantly lower in patients with

persistent EH who incrementally achieved histological remission, as
compared with patients who had persistent or transient histological
activity. In our study, patients were in symptomatic remission and
EH for median 16 months, and in this subset with durable remis-
sion, persistent histological remission was incrementally associated
with minimal risk of relapse. We have previously shown that patients
treated to endoscopic remission have superior outcomes when con-
current histological remission is achieved, with subsequent reduced
clinical relapse rates and hospitalisations especially in patients with
MES 1 disease. '©'7 Consequently, our results here underline our
earlier observations that histological remission may prove a more
durable target than endoscopic remission alone.

On exploratory analysis of a smaller set of patients with persistent
EH, who were de-escalated at the discretion of treating providers, we
did not observe significant differences in risk of relapse as compared
with patients who continued on their index therapy after persistent
EHj; at 1 year, risk of relapse was 5.6% in a carefully selected subset
of patients who underwent de-escalation. Previous studies have sug-
gested that the risk of relapse with de-escalation in patients with
IBD achieving ‘deep remission’, defined as a combination of clin-
ical and endoscopic remission, is 28.7% at 1 year and 38.4% at
2 years. '8 In a recent prospective trial of anti-TNF withdrawal in
patients with UC, investigators observed that anti-TNF withdrawal,
after one-time achievement of endoscopic healing after >6 months
of corticosteroid-free symptomatic remission, was associated with
an unacceptably high 46% risk of relapse at 48 weeks. ' Besides
achievement of symptomatic, endoscopic, and histological remis-
sion endpoints, several other factors have been associated with risk
of relapse in patients with UC undergoing de-escalation of therapy.
These include young age, extensive disease, ‘difficulty’ in achieving
remission with pharmacotherapy, with multiple earlier relapses on
index therapy or failure of alternative immunosuppressive ther-
apies and short duration of remission. Therefore, the achievement of
persistent endoscopic remission, even with concurrent histological
remission, may not be sufficient for maintenance of remission fol-
lowing de-escalation. Although persistent endoscopic remission is an
appealing target to achieve given the subsequently low relapse rates
demonstrated in this study, considerations for de-escalation must still
be tailored to the additional risks carried within the individual pa-
tient. This includes careful consideration of de-escalating patients on
combination therapy with anti-TNF agents and immunomodulators,
who may be genetically at high risk of immunogenicity. 2

Whereas there are several strengths to our study, including exam-
ining a novel treatment endpoint of achieving and maintaining per-
sistent EH in patients with active UC treated to conventional targets,
and systematic endoscopy and biopsy protocols in our cohort, there
are several limitations. First, as a retrospective observational study,
there was no defined protocol for follow-up endoscopies in pa-
tients who initially achieved EH with treat-to-target interventions.
However, we did not observe any selection bias when comparing
patients with persistent symptomatic remission who did vs did not
undergo follow-up endoscopy. Due to lack of standard protocol, our
proposed treatment endpoint of persistent EH includes both a com-
ponent of persistency of EH as well as duration of remission [median
interval between endoscopic assessments showing EH, 16 months].
Second, since the number of patients with persistent symptomatic
and endoscopic remission was relatively small [ = 89] with low
rates of outcomes, our study may be underpowered to detect signifi-
cant differences in risk of relapse in patients with varying depth of
endoscopic healing. Third, de-escalation of therapy was not stand-
ardised or universally implemented, and was at discretion of treating
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Figure 4. Cumulative risk of clinical relapse in patients with ulcerative colitis [UC], treated to target of clinical remission, who achieve: [A] persistent symptomatic

and endoscopic remission with either [green] concurrent histological remission on both endoscopic assessments [HR/HR] or [red] ongoing histological activity
on either or both endoscopic assessments [HA/HR, HR/HA, or HA/HA]; [B] persistent symptomatic and endoscopic remission with either [green] concurrent
histological remission on last endoscopic assessments [-/HR] or [red] ongoing histological activity on last endoscopic assessments [-/HA]; [C] persistent

symptomatic and endoscopic remission with either [green] concurrent histological remission on both endoscopic assessments [HR/HR] or [red] ongoing
histological activity on both endoscopic assessments [HA/HA]. HA, histologic activity; HR, histologic remission.

provider. The number of patients who underwent de-escalation was
small. Furthermore, it is not clear what factor[s] drove the shared
provider and patient decision to de-escalate, and we cannot be cer-
tain how much the findings of persistent EH played into the deci-
sion. Fourth, we did not use a validated histological scoring system.
However, histological assessment was blinded and pathologists mod-
elled their interpretations on the established Nancy index, as a re-
commended index for use in clinical practice. !

In conclusion, in the subset of patients with active UC who are
treated to conventional clinical remission target, we observed that

patients who achieve and maintain persistent EH may have a low
risk of clinical relapse [1-year risk of relapse <12%], particularly
a subset of patients with concurrent histological remission. In a
selected subset of these patients with persistent EH, a clinical de-
cision to de-escalate therapy was not associated with an increased
risk of relapse. However, de-escalation is a complex decision affected
by many variables. Larger prospective studies are needed examine
whether persistent endoscopic healing may serve as a durable treat-
ment endpoint for considering therapeutic de-escalation using
protocol-driven treatment changes.
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The data underlying this article will be shared on reasonable request to the
corresponding author.
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