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Abstract

Background and Aims:  We conducted a systematic review and meta-analysis evaluating the 
relapse rate after therapeutic de-escalation in inflammatory bowel disease [IBD] patients who 
achieved deep remission [DR].
Methods:  We searched MEDLINE, EMBASE, and major gastroenterology conferences up to 
July 2019 for studies reporting relapse in adult patients with DR who subsequently underwent 
therapeutic de-escalation. Eligible studies defined DR as at least a combination of clinical remission 
and mucosal healing/endoscopic remission. The primary outcome was cumulative 1-year and 
2-year relapse rates after therapeutic de-escalation. Secondary outcomes were relapse rates in 
ulcerative colitis [UC] and Crohn’s disease [CD], relapse after anti-tumour necrosis factor-α [anti-
TNFα] de-escalation, and the rate of disease response recapture following re-escalation.
Results:  Thirteen studies encompassing 837 patients were identified. The cumulative relapse rate 
after therapeutic de-escalation was 28.7% within 1  year [12 studies], and 38.4% within 2  years 
[eight studies]. Relapse rates within 1 year and 2 years were comparable between UC [five studies; 
25.4% and 37.4%] and CD [seven studies; 34.1% and 39.9%]. Ten studies reported de-escalation 
of anti-TNFα, of which 29.8% patients relapsed within 1 year and 41.4% within 2 years. Response 
recapture following re-escalation [eight studies] was 75.4%.
Conclusions:  Despite achieving deep remission, therapeutic de-escalation in this patient population 
is associated with significant relapse risk within 1 year and 2 years. This risk is more pronounced in 
patients requiring anti-TNFα for management, likely because of more severe disease. Similar rates 
of relapse were reported among UC and CD within these time periods. These findings suggest that 
combined clinical and endoscopic remission should not be an impetus to consider therapeutic 
de-escalation.
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1.   Introduction

Since the early 2000s, gastroenterologists’ options of therapeutic 
agents to use in the treatment of inflammatory bowel disease [IBD] 
have expanded to include targeted therapies.1,2 The use of targeted 
therapies, specifically anti-tumour necrosis factor alpha [anti-TNFα] 
monoclonal antibodies, have become widespread due to their clinical 
efficacy and their ability to reduce inflammation, as evidenced by 
improvement in endoscopic, histological, and radiological param-
eters and serum biochemical markers. These changes subsequently 
prolong the length of clinical remission and improve quality of 
life while reducing the risk of serious complications, surgery, and 
hospitalisations.1,3–5

Despite the many benefits of anti-TNFα treatment, one ques-
tion raised by both patients and gastroenterologists is if and when 
therapy de-escalation after achieving remission is possible.6 This 
concern stems not only from fear of side effects associated with 
long-term use of biologics, but also health care system-related or 
financial reasons.7,8 Anti-TNFα use has been shown to be one of the 
major drivers of cost in IBD care, accounting for 64% and 31% of 
the total cost in Crohn’s disease [CD] and ulcerative colitis [UC], re-
spectively.9 Cost-effectiveness analysis has also demonstrated a fiscal 
advantage of short-term use over lifelong therapy.10 In addition, pa-
tients experience challenges with long-term adherence to biologics 
due to difficulty obtaining insurance approval, making infusion ap-
pointments, refilling injectables or gaining access to medications due 
to high costs, delayed reimbursement for medication, limited supply 
leading to long waiting lists, and limited access in certain geograph-
ical regions.11–14

Discontinuing either conventional or targeted therapies could in-
crease the risk of disease relapse, and response recapture by therapy 
re-initiation is variable. Furthermore, particularly in the case of anti-
TNFα therapy where anti-drug antibodies are common, therapeutic 
de-escalation also carries the risk of eliminating a specific drug from 
a patient’s therapeutic options in the future.1,6 Guidance on thera-
peutic de-escalation has been primarily based on expert opinion, 
with most recommending that the decision be made at the discretion 
of the gastroenterologist. The EPACT panel recommended that it is 
appropriate to stop biologic therapy, being given alone or in combin-
ation therapy, after 2 years for patients in clinical and endoscopic re-
mission, despite acknowledging that studies had shown high relapse 
rates after discontinuation of biologic therapy.15,16

The term deep remission [DR] is a concept used in the literature 
to denote a state in which patients are stably free of clinical signs and 
symptoms of IBD, and additionally have a low risk of developing dis-
ease complications. The most common components that have been 
proposed to be surrogate markers for DR are clinical remission [CR] 
and endoscopic mucosal healing [MH].17 Several studies have dem-
onstrated that achieving this combination is associated with more 
favourable outcomes. For example the EXTEND trial, using a def-
inition of DR as Crohn’s Disease Activity Index [CDAI] ≤150 and 
complete endoscopic mucosal healing, showed that achieving this 
endpoint correlated with fewer hospitalisations, fewer surgeries, less 
activity impairment, better quality of life, and cost savings for pa-
tients.3,18 The CALM trial showed that timely escalation of therapy, 
based on clinical symptoms combined with biochemical markers, re-
sulted in better clinical and endoscopic outcomes.19 However, several 
studies have also shown that persistent microscopic inflammation 
beyond clinical and endoscopic remission is associated with in-
creased relapse rates, hospitalisation, colectomy, and colorectal neo-
plasia.20–23 Clearly, endpoints in disease management that consider 

all descriptors of disease severity and individual patients’ IBD his-
tory are needed to guide treatment and improve outcome.3,24

Adopting the most widely accepted definition of DR 
encompassing clinical remission and mucosal healing, our analysis 
aims to address the following questions. [1] What are the rates of 
disease relapse after achieving deep remission and subsequent thera-
peutic de-escalation? [2] What are the rates of disease relapse after 
achieving deep remission within stratified groups—Crohn’s disease 
and ulcerative colitis? [3] What are the rates at which therapeutic 
response can be recaptured after relapse? 

In contrast to previous reviews on therapeutic de-escalation, 
we included only studies in which patients achieved at minimum 
clinical remission and mucosal healing/endoscopic remission, the 
most widely accepted definition of deep remission. We made an ef-
fort to include only studies with definitions of deep remission de-
fined as at least clinical remission and mucosal healing/endoscopic 
remission, which is more stringent than previous meta-analyses on 
therapy cessation. We believe this information will help guide thera-
peutic management for patients and physicians who are considering 
de-escalation of therapy, specifically with regards to targeted anti-
TNFα agents.

2.   Methods

The current study was performed in accordance with the guidelines 
established by the PRISMA statement.25

2.1.  Data sources and searches
We performed a systematic search of MEDLINE and EMBASE up to 
July 8, 2019, using the following search terms: [‘inflammatory bowel 
disease’ OR ‘IBD’ OR ‘crohn*’ OR ‘ulcerative colitis’ OR ‘CD’ OR 
‘UC’ or ‘colitis’] AND [‘mucosal healing’ OR ‘deep remission’ OR 
‘complete remission’ OR ‘full remission’ OR ‘endoscopic remission’]. 
This search was conducted without restrictions on year or language. 
The search strategy is detailed in the Appendix. We also manually 
searched through abstracts presented at major gastrointestinal con-
ferences from 2012 through 2019 [Digestive Disease Week, United 
European Gastroenterology Week, European Crohn’s and Colitis 
Organisation, the American College of Gastroenterology Annual 
Scientific Meeting, Advances in Inflammatory Bowel Diseases, and 
the Crohn’s and Colitis Congress]. Citations of manuscripts included 
were also reviewed for possible additional studies to be considered 
for inclusion. Two authors [OA and AG] independently conducted 
this review. A  third author [BZ] reviewed studies that were not 
agreed upon for inclusion.

2.2.  Selection criteria
Randomised controlled trials [RCTs], including cluster RCTs, con-
trolled [non-randomised] clinical trials, case control or nested case 
control studies, and cohort studies [retrospective and prospective], 
including conference abstracts, were evaluated for inclusion. We in-
cluded studies examining the adult human population [18 years or 
older] with inflammatory bowel disease who have been treated and 
undergone therapeutic de-escalation following achievement of ‘deep 
remission’, defined as at least a combination of clinical remission and 
mucosal healing/endoscopic remission, which is the most commonly 
accepted definition. Attempts were made to contact the authors of 
primary studies for unpublished data. Eligible studies required thera-
peutic de-escalation and subsequent adequate follow-up of the pa-
tient population to evaluate relapse.
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Case reports were excluded. Additionally, studies that did not de-
fine deep remission or did not identify components of deep remission 
to include at least clinical and endoscopic remission were excluded. 
Studies with a paediatric population were excluded.

The primary outcome of interest was the 1-year and 2-year re-
lapse rates after therapeutic de-escalation in patients who achieved 
deep remission. Secondary outcomes of interest were relapse in 
ulcerative colitis and Crohn’s disease, relapse associated with 
de-escalation of classes of therapeutics, and achievement of disease 
response recapture with re-escalation following relapse.

2.3.  Data extraction and risk of bias assessment
Two authors [AG and OA] independently extracted the following data 
onto a data collection form: first author’s name, last author’s name, pub-
lication year, country, single or multiple institutions, study design, type 
of IBD, type of medication used, medications withdrawn, concomitant 
or maintenance therapy used, definition of deep remission, definition 
of mucosal healing/endoscopic remission, definition of clinical remis-
sion, number of participants who relapsed at two pre-determined time 
points [1 year and 2 years], follow-up duration, rate of recapturing 
remission with re-retreatment, and any identified predictors of early vs 
late relapse. For studies which did not report the counts of those who 
relapsed or continued to be in remission at these intervals, the numbers 
were manually calculated using estimations from figures and total par-
ticipants at enrolment or remaining participants at these time points.

All studies were deemed cohort studies based on the interven-
tion of interest [therapeutic de-escalation]. Therefore, risk of bias 
was assessed independently by two authors [OA and BZ] using the 
Newcastle-Ottawa Scale.26 Discrepancies between the authors were 
resolved after discussion. Out of nine possible stars, studies were 
considered at high risk of bias if they received 0–3 stars, moderate 
risk if 4–6 stars, and low risk if 7–9 stars.

2.4.  Data synthesis
Given the primary intention of this review, we anticipated that few 
randomised trials were conducted to evaluate the effect of thera-
peutic de-escalation in patients with deep remission. Therefore, 
in addition to generating a systematic review and meta-analysis 
on this topic, we decided to include cohort studies for our meta-
analyses to obtain probabilities of relapse under predefined condi-
tions. Given the inherent heterogeneity in the designs of the included 
studies [for example, retrospective versus prospective, definitions 
of deep remission, de-escalation protocols, patient follow-up, etc.], 
we calculated pooled event rates and corresponding 95% con-
fidence intervals [95% CI] using the random-effects model as per 
DerSimonian and Laird and inverse variance method for dichot-
omous outcomes.27 Between-study heterogeneity was assessed with 
the chi square test with significance defined as p <0.1 and the I^2 
test at >50%.28 Publication bias was evaluated with a funnel plot for 
each analysis and the Egger test. All analyses were performed using 
Comprehensive Meta-Analysis [version 3; Biostat, Englewood, NJ, 
USA, 2013]. One study removed sensitivity analyses heterogeneities 
were calculated for all meta-analyses [Supplementary Tables S3–S6, 
available as Supplementary data at ECCO-JCC online].

3.   Results

3.1.  Search results
The implemented search strategy identified 29 033 publications in 
the initial search [Figure 1]. After screening of titles and abstracts 

and removing duplications, 426 articles underwent detailed review. 
After applying the exclusion criteria, 13 studies [nine manuscripts, 
four conference abstracts] encompassing 837 patients were selected 
for meta-analysis [Table 1].29–41 Among these patients, UC diagnosis 
was provided for 199 patients and CD diagnosis was provided for 
239 patients. One year and two year relapse rates in Fiorino 2016 
and Iborra 2019 were not directly reported;34,36 incidences of relapse 
were extrapolated from the manuscripts’ Kaplan-Meier survival 
analyses. Molander 2015 included five IBD-undifferentiated [IBD-U] 
patients in their UC group.37 Hisamatsu 2019 included patients aged 
15–65; however, the majority of patients were likely over 18 years 
old based on the reported age average and standard deviation.39

All included studies except Hisamatsu 2019 originated in 
Europe. Nine of the studies were prospective in design,29,30,33,35–40 
and six were conducted at multiple institutions.32,34,36,37,39,40 One 
study was a randomised control trial [RCT] comparing mesalamine 
versus azathioprine in maintaining remission after anti-TNFα with-
drawal.30 Eight studies required additional confirmation of deep re-
mission beyond the strict inclusion criteria of steroid-free clinical and 
endoscopic remission.30–33,35–38 The median follow-up time ranged 
from 48 weeks to 43 months. Eleven studies reported de-escalation 
strategy involving anti-TNFα,29–35,37,38,40,41 of which three enrolled 
patients on anti-TNFα as monotherapy.30,31,33 None included other 
classes of biologics or small-molecule therapy. None were exten-
sions of clinical trials intended for approval of novel therapeutics. 
Usage of biosimilars was not reported. The heterogeneity of all re-
ported analyses are provided in Supplementary Table S2, available as 
Supplementary data at ECCO-JCC online.

3.2.  Quality of studies and risk of bias
Using the points system of the Newcastle-Ottawa Scale [NOS], each 
study was evaluated for quality and risk of bias [Supplementary 
Table S1, available as Supplementary data at ECCO-JCC online]. 
Studies were granted a point for ‘adequacy of follow-up of cohorts’ 
if their reported outcomes accounted for dropout or it could be ad-
equately controlled for based on available data. One study scored 4 
out of 9, five studies scored 5 out of 9, five scored 6 out of 9, sug-
gesting that most studies carried a moderate risk of bias. All studies 
except for Fiorino 2016 and Hisamatsu 2019 lacked a non-exposed 
cohort, which in this case would be patients with deep remission 
who did not undergo therapeutic de-escalation.34,39 Although Bodini 
2014 was an RCT, the intervention of stopping anti-TNFα was not 
randomised and therefore it resembled a cohort study.30

3.3.  Relapse from deep remission at 1 year and 
2 years
Twelve studies reported the rate of relapse within the first year of 
therapeutic de-escalation.29–32,34–41 Cumulatively, 213 of 818 pa-
tients, or 28.7% [95% CI: 22.1–36.2%], experienced disease relapse 
[Figure  2]. Relapse rose to 38.4% [95% CI: 31.4–45.8%] within 
2 years, totalling 247 of 638 patients from the eight studies inclu
ded.29,31,33–36,38,41 Funnel plots [Supplementary Figure S1, available 
as Supplementary data at ECCO-JCC online] and Egger’s test for 
relapse within 1 year and 2 years were performed to detect publica-
tion bias [1 year: Egger’s t-value = 0.92, p = 0.19; 2 years: Egger’s 
t-value = 0.32, p = 0.38].

One study removed sensitivity analysis of relapse at 1 year dem-
onstrated decreased heterogeneity after the exclusion of the Rismo 
2013 study [Supplementary Table S3]; with this study removed from 
the analysis, the 1-year relapse rate decreased to 25.4% [95% CI: 
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21.4–29.8%]. For relapse at 2 years, the exclusion of Iborra 2019 
decreased heterogeneity significantly; the 2-year relapse rate after re-
moving this study rose to 41.4% [95% CI: 36.1–46.9%]. Of note, 
the Iborra 2019 study reported the withdrawal of azathioprine/
mercaptopurine in patients not receiving biologic treatment, re-
flecting possibly lower disease severity.

3.4.  Relapse for ulcerative colitis and 
Crohn’s disease
3.4.1. Ulcerative colitis 
Five studies reported the rate of relapse within the first year of 
therapeutic de-escalation to be 25.4% [50 of 199, 95% CI: 19.9–
32.0%].29,34–37 Four studies provided the 2-year data, with 37.4% 
relapsing [59 of 165, 95% CI: 24.6–52.4%] within this period 
[Figure  3].29,34–36 Funnel plot [not shown] and Egger’s test [1-year 
t-value = 0.47, p = 0.34; 2-year t-value = 0.04, p = 0.49] did not 
demonstrate publication bias.

One study removed sensitivity analysis demonstrated minimal 
heterogeneity among the studies which reported relapse at 1  year 
[Supplementary Table S4]. For relapse at 2 years, the exclusion of 
Bortlik 2015 significantly decreased the heterogeneity for this meta-
analysis; with this study removed, the relapse rate decreased to 
33.3% [95% CI: 26.1–41.2%].

3.4.2. Crohn’s disease 
Seven studies reported the rate of relapse within the first year after 
therapeutic de-escalation to be 34.1% [73 of 220, 95% CI: 20.2–
51.5],29,35–40 mainly driven by Rismo 2013 who reported 74% re-
lapsers. The 2-year data were obtained from five studies, with 39.9% 
relapse [61 of 163, 95% CI: 26.7–54.8%] [Figure 3].29,33,35,36,38 There 
was no publication bias on funnel plot [not shown] nor Egger’s test 
[1-year t-value = 0.14, p = 0.45; 2-year t-value = 0.37, p = 0.37].

One study removed sensitivity analysis demonstrated substantial 
heterogeneity among all studies reporting 1-year relapse rate [Table 
S4]. For the 2-year relapse rate, the exclusion of Iborra 2019 signifi-
cantly decreased the heterogeneity; with this study removed, the re-
lapse rate increased to 47.6% [95% CI: 38.1–57.2%]. Following the 
exclusions of Bortlik 2015 from the 2-year relapse for UC and Iborra 

2019 from the 2-year relapse for CD to minimise heterogeneity, the 
remaining studies suggested that patients with CD [49 relapsers of 
103, four studies] might be more likely to relapse than patients with 
UC at 2 years [49 relapsers of 149, three studies].

3.5.  Relapse after anti-TNFα de-escalation
Ten studies reported the relapse rate within the 1st year,29–32,34,35,37–

39,41 and seven studies within 2  years,29,31,33–35,38,41 after anti-TNFα 
de-escalation. Most studies continued the patients’ concurrent 
immunomodulators and/or aminosalicylates. Three studies en-
rolled patients on anti-TNFα as monotherapy.30,31,33 Bodini 2014 
was a randomised controlled trial which assigned patients to either 
mesalamine or azathioprine after cessation of anti-TNFα to observe 
the medications’ efficacy of maintaining remission.30 Buda 2019 
de-escalated infliximab from 5  mg/kg to 3  mg/kg every 8 weeks 
without the use of therapeutic drug monitoring to assess outcome.31 
Finally, Fiorino 2016 enrolled 193 patients, of whom 111 discon-
tinued infliximab and are included in this meta-analysis.34

Combined 1-year relapse after anti-TNFα de-escalation was 
29.8% [190/704, 95% CI: 22.4–38.5%]. Relapse rate within 2 years 
was 41.4% [225/543, 95% CI: 36.1–46.9%] [Figure 4]. No pub-
lication bias was detected on both funnel plots [not shown] and 
Egger’s test [1-year t-value = 0.85, p = 0.21; 2-year t-value = 0.14, 
p = 0.45]. Of the three studies which included only patients on anti-
TNFα monotherapy, the relapse rates were 23.4% [95% CI: 15.1–
34.5%]30,31 and 34.3% [95% CI: 24.5–45.7%]31,33 for one year and 
two years, respectively. Instead of discontinuing anti-TNFα mono-
therapy altogether, Buda 2019 de-escalated the dose of infliximab 
and reported a relapse rate of 24.6% in Year 1 and 31.6% in Year 
2, the latter of which was the lowest of all studies for this analysis.31

One study removed sensitivity analysis for relapse at 1 year dem-
onstrated decreased heterogeneity after removal of Rismo 2013 
[Supplementary Table S5]; following the exclusion of this study, the 
relapse rate decreased to 25.9% [95% CI: 22.1–30.1%]. For re-
lapse at 2 years, low heterogeneity was detected among the included 
studies.

Of all studies included for this analysis, only Fiorino 2016 fea-
tured two arms comparing the outcome of patients who continued 
on anti-TNFα therapy versus those who discontinued it.34 The 
study reviewed the data of 193 eligible UC patients retrospectively. 
111 patients discontinued infliximab and 82 patients continued. 
The median time to relapse was 3.6  years among those who dis-
continued compared with 7.6 versus those who did not. There was 
non-significantly increased risk of hospitalisation for the infliximab 
discontinuation group, but the risk of colectomy did not differ.

3.6.  Relapse associated with azathioprine and 
aminosalicylates
Three studies investigated the roles of azathioprine and 
aminosalicylates at maintaining remission following anti-TNFα 
withdrawal. Bodini 2014 randomised patients in deep remission to 
de-escalate from anti-TNFα therapy to either mesalamine [2.4  g/
day for UC, 3  g/day for CD] or azathioprine [2.5  mg/kg/day].30 
Despite enrolling only 16 patients, three of 10 mesalamine-treated 
patients experienced relapse [median follow-up 14 weeks] whereas 
all six of azathioprine-treated patients maintained remission [me-
dian follow-up 55.5 weeks]. In the Fiorino 2016 study, 100 patients 
who discontinued anti-TNFα were followed to evaluate the efficacy 
of thiopurines, aminosalicylates, or the combination of the two in 
maintaining deep remission.34 The authors found that thiopurine 
monotherapy was superior to aminosalicylates and trended toward 

29 033 Abstracts reviewed

28 607 excluded after
abstract and title review

426 full texts reviewed with data
extraction

413 excluded after full
text review and data
extraction analysis

13 studies included in meta-analysis

Database review using search
terms via Pubmed and

Embase on July 8, 2019
–8487 records

Conference review 2012–2019
(DDW, ACG, UEGW, ECCO,

AIBD, CCC) using search terms
or IBD related sections

–20 546 records

Figure 1.  PRISMA diagram [Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses].
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longer remission against combination therapy. Hisamatsu 2019 ran-
domised patients to continue or discontinue thiopurines, which did 
not affect the remission rate nor the adalimumab trough levels at 52 
weeks after discontinuation.39

The effect of withdrawing azathioprine/mercaptopurine on re-
lapse in patients not treated with biologic therapy was assessed in 
the Iborra 2019 study.36 Most patients were started on high-dose 
salicylates. The relapse rates at 1 year and 2 years were 16.8% and 
23.2%, respectively, with cumulative 5-year relapse around 46.5%, 
suggesting that therapeutic de-escalation should not be attempted 
unless necessary even among patients with moderate disease severity 
who do not require biologic therapy for disease control.

3.7.  Recapture with therapeutic re-escalation
Eight studies provided data on the outcome after therapeutic re-in
itiation.29,31,33–36,38,41 Of 239 patients. 183 [75.4%, 95% CI: 69.4–
80.5%] who relapsed after therapeutic de-escalation responded to 
the re-introduction of their previous therapies or another therapy 
[Figure 5]. One study removed sensitivity analysis detected no het-
erogeneity among the included studies [Supplementary Table S6].

4.   Discussion

The ongoing development and adoption of novel targeted therapies 
for IBD has enhanced our ability to achieve disease remission in larger 
numbers of patients compared with conventional treatments.42 As more 
patients respond to these medical therapies, it has become possible to 
ask whether indefinite treatment with these new agents is required or if 
they may be stopped after reaching some theoretical endpoint. Clearly, 
knowing the safety and consequences of therapeutic de-escalation 
would be of critical importance for this decision. In reality, factors such 
as patient preferences, adverse side effects, health policy, or financial con-
siderations often drive the choice to withdraw targeted treatments.43–45 
This review identified common reasons for the decision to de-escalate 
therapy which include sustained remission, patient preference, side 
effects, pregnancy, and health care policy. Interestingly, research has 
demonstrated many motivations for de-escalation to be unjustified. For 
example, cessation of biologics therapy for pregnancy is unnecessary 
and dangerous for the patient and the fetus, and new recommenda-
tions from both the American Gastroenterological Association46 and 
the American College of Obstetricians and Gynecologists47 support 
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Figure 2.  Cumulative rates of relapse in patients with deep remission following 1 year and 2 years of therapeutic de-escalation. Relapse rates were 28.7% within 
the 1st year and 38.4% within the first 2 years.
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continuing treatment through pregnancy and lactation. Similarly, the 
approval and adoption of biosimilar alternatives will likely improve 
the financial impact of continuing biologic therapy, potentially leading 
to less cost-driven discontinuation.48 Alternatively, the use of thera-
peutic drug monitoring assists in the optimisation of biologics therapy, 
enabling the consideration of monotherapy or immunomodulator 
withdrawal without significant clinical impact.49

The existing literature supports the continuation of therapy when 
a response to treatment is observed; however, this strategy was based 
primarily on anti-TNFα cessation studies of patient cohorts with 
heterogeneous treatment outcomes of clinical and/or endoscopic re-
mission.1,16,50 Multiple studies have revealed that achieving clinical 
remission alone is insufficient to prevent bowel damage and compli-
cations of IBD. Indeed, based on more recent data, current treatment 
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Figure 3.  Relapse rates in patients with ulcerative colitis [UC] and Crohn’s disease [CD] at 1 year and 2 years. The pooled estimates of relapse were similar 
between the two diseases at both follow-up intervals.
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targets for Crohn’s disease and ulcerative colitis recommended by 
the International Organization for the Study of Inflammatory Bowel 
Disease incorporate endoscopic mucosal healing as a therapeutic 
objective in addition to clinical parameters.51–53 Thus, it is possible 
that the inability to maintain remission in patients who de-escalated 

therapy in previous studies was due to the failure to target the appro-
priate endpoint before medication withdrawal.

The combination of clinical remission and endoscopic mucosal 
healing has been termed ‘deep remission’ and has been associated 
with improved overall outcomes.18,54 We performed this study to 
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Figure 4.  Relapse rates after anti-TNFα de-escalation at 1 year and 2 years. Relapse was slightly higher when compared with cumulative rates of relapse, as 
patients who required treatment with anti-TNFα likely had more aggressive disease. TNF, tumour necrosis factor.

Recapture with therapeutic re-escalation
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Figure 5.  Disease response rate following therapeutic re-escalation.
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investigate the consequences of therapeutic de-escalation in pa-
tients achieving deep remission without concomitant corticosteroid 
use. Applying the least stringent and most widely accepted defin-
ition of deep remission,17 we report the overall 1-year and 2-year 
relapse rates to be 28.7% and 38.4%, respectively, after therapeutic 
de-escalation. Similar rates are observed between ulcerative col-
itis and Crohn’s disease. Following one study removed sensitivity 
analysis to decrease heterogeneity for relapse among patients with 
Crohn’s disease at 2 years, our results are similar to the relapse rate 
of patients in deep remission (Crohn’s Disease Endoscopic Index of 
Severity [CDEIS] 0–3, no ulcers on endoscopy) from the STORI trial; 
the percentage of relapse for this sub-group was 37.1% [95% CI: 
30.9–43.3%] at 1 year and 48.6% [95% CI: 42.0–55.2%] at 2 years 
[personal communication].16 Unsurprisingly, anti-TNFα cessation 
was the de-escalation strategy used in most studies. One group re-
ported that although azathioprine maintains remission better than 
aminosalicylates after anti-TNFα withdrawal in ulcerative colitis, 
neither option alone nor the combined regimen was comparable to 
anti-TNFα continuation.34 Even in patients with mild-to-moderate 
disease severity not receiving biologic therapy, thiopurine con-
tinuation is warranted to prevent relapse in the setting of minimal 
contraindications.36 Nearly 80% of those who relapse after thera-
peutic de-escalation could be recaptured, but a subset of patients 
experienced adverse reactions and required alterations of their pre-
vious regimens. Consistent with previous findings,1,16,50 the overall 
significant rate of relapse within 1 and 2  years after therapeutic 
de-escalation strongly supports their continuation despite achieving 
deep remission, especially in patients who require anti-TNFα.

Whereas meta-analyses on therapeutic withdrawal have been 
previously completed, our study differs from earlier studies in sev-
eral important aspects. First, we performed an exhaustive search 
including abstracts of all recent major gastroenterology conferences 
in addition to review of published manuscripts. We only included 
studies which strictly defined deep remission—at minimum, clinical 
remission with endoscopic evidence of mucosal healing. In studies 
which included subsets of patients with deep remission, we select-
ively extracted and included relapse information only for these pa-
tients. Whenever possible, we manually calculated the relapse rate at 
1 and 2 years. Finally, we included recent studies published after the 
previous reviews.

There were several important limitations to our study. Despite a 
minimum requirement for deep remission, the exact definition dif-
fered among the studies. Similarly, relapse was defined differently. 
Both of these factors likely contributed to the heterogeneity in the 
outcomes of our analyses. Neither the differences in relapse rates be-
tween therapeutic continuation and withdrawal, nor between ulcera-
tive colitis and Crohn’s disease, were reported in the studies, which 
precluded the calculation of pooled odds ratio. We also could not 
comment on the cessation of newer biologic agents or small mol-
ecules due to the paucity of data in literature. Finally, no reported 
studies on the cessation of non anti-TNFα biologics or small mol-
ecules existed during the period included in our literature review.

In conclusion, our findings of high rates of 1- and 2-year relapse, 
even in patients achieving deep remission as defined at minimum 
by clinical remission and endoscopic mucosal healing, suggest that 
therapeutic de-escalation should be approached with extreme cau-
tion. Although a majority of patients were able to recapture a re-
sponse to anti-TNFα upon re-escalation, there were significant risks 
to this strategy. Clinical remission and endoscopic mucosal healing 
did not predict durable disease-free remission, and it is possible that 

some other combination of factors may be more successful. Future 
studies examining de-escalation after treatment with the newer tar-
geted therapeutic options, as well as research on practical step-down 
strategies while maintaining remission, are needed.
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Appendix 1. Search strategy.

Pubmed/MEDLINE
The following search strategy implemented on July 8, 2019 retrieved 2605 
references:

(‘inflammatory bowel disease’[All Fields] OR ‘IBD’[All Fields] OR 
‘crohn*’[All Fields] OR ‘ulcerative colitis’[All Fields] OR ‘CD’[All Fields] OR 
‘UC’[All Fields] OR ‘colitis’[All Fields]] AND [‘mucosal healing’[All Fields] 
OR ‘deep remission’[All Fields] OR ‘complete remission’[All Fields] OR ‘full 
remission’[All Fields] OR ‘endoscopic remission’[All Fields]).

EMBASE
The following search strategy implemented on July 8, 2019 retrieved 5882 
references:

[‘inflammatory bowel disease’/exp OR ‘inflammatory bowel disease’ OR 
‘ibd’ OR ‘crohn*’ OR ‘ulcerative colitis’/exp OR ‘ulcerative colitis’ OR ‘cd’/
exp OR ‘cd’ OR ‘uc’ OR ‘colitis’/exp OR ‘colitis’] AND [‘mucosal healing’/exp 
OR ‘mucosal healing’ OR ‘deep remission’ OR ‘complete remission’/exp OR 
‘complete remission’ OR ‘full remission’ OR ‘endoscopic remission’].
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