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INTRODUCTION

Inflammatory bowel disease (IBD) including ulcerative 
colitis (UC) and Crohn’s disease (CD) is a chronic and 
progressive inflammatory condition of the gastrointes-
tinal tract. IBD is known to be associated with a genetic 
predisposition to the disease, environmental exposure, 
and the subsequent dysregulated immune responses [1]. 
The number of people diagnosed with IBD continues to 

increase and is the highest in Western countries; howev-
er, a significantly increased incidence is being observed 
in the Asian population secondary to rapid urbanization 
[2,3]. 

Although there has been much progress in the man-
agement of IBD with established and evolving therapies 
including the use of monoclonal antibodies, most cur-
rent approaches that are directed only toward symptom 
control have failed to change the natural course of the 
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Inf lammatory bowel disease (IBD) is a chronic and progressive inf lammatory 
condition of the gastrointestinal tract causing bowel damage, hospitalizations, 
surgeries, and disability. Although there has been much progress in the manage-
ment of IBD with established and evolving therapies, most current approaches 
have failed to change the natural course. Therefore, the treatment approach and 
follow-up of patients with IBD have undergone a significant change. Usage of im-
munosuppressants and/or biologics early during the course of the disease, known 
as top-down or accelerated step-up approach, was shown to be superior to conven-
tional management in patients who had been recently diagnosed with IBD. This 
approach can be applied to selected groups based on prognostic factors to control 
disease activity and prevent progressive disease. Therapeutic targets have been 
shifted from clinical remission mainly based on symptoms to objective parame-
ters such as endoscopic healing due to the discrepancies observed between symp-
toms, objectively evaluated inf lammatory activity, and intestinal damage. The 
concept of treat-to-target in IBD has been supported by population-based cohort 
studies, post hoc analysis of clinical trials, and meta-analysis, but more evidence is 
needed to support this concept to be applied to the clinical practice. In addition, 
individualized approach with tight monitoring of non-invasive biomarker such 
as C-reactive protein and fecal calprotectin and drug concentration has shown to 
improve clinical and endoscopic outcomes. An appropriate de-escalation strategy 
is considered based on patient demographics, disease features, current disease 
status, and patients’ preferences. 
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disease [4,5]. A population-based study has shown that 
the probability of CD-related surgery was as high as 
96.7% in anti-Saccharomyces cerevisiae antibody-positive 
patients aged < 20 years who had been diagnosed with 
penetrating disease and had been initially treated with 
systemic steroids [6]. Additionally, disability caused by 
IBD correlates with disease severity, and it has been ob-
served that improved medication compliance is asso-
ciated with lower disability and a better quality of life 
[7]. The heterogeneity in clinical features and prognosis 
makes it difficult to use generally effective strategies for 
the treatment of this condition, and consequently con-
tributes to a wide variation in strategies used for IBD 
management [8]. 

Recently, the treatment approach and follow-up of 
patients with IBD have undergone a significant change 
(Table 1). It is now widely acknowledged that IBD is a 
progressive disease causing intestinal damage and dis-
ability, which therefore mandates the institution of 
prompt individualized treatment during the early stages 
to prevent irreversible complications and produce better 
outcomes with reduced rates of hospitalization and sur-
gery [9]. This review encompasses the emerging trends 
in the treatment paradigm of IBD including prognos-
tication and early intervention, treating to target, tight 

monitoring, and adoption of individualized therapeutic 
approaches (Fig. 1). 

EARLY INTERVENTION BASED ON PROGNOS-
TIC FACTORS

Recently, top-down or accelerated step-up treatment 
strategies have been introduced to modify the natu-
ral course of IBD aimed at achieving better outcomes. 
There exists a window of opportunity in the early stag-
es of IBD, particularly in CD patients to reduce bowel 
damage, hospitalizations, surgeries, and disability as has 
been observed in patients diagnosed with rheumatoid 
arthritis [9]. Administration of immunosuppressants 
and/or biologics early during the course of the disease 
was shown to be superior to conventional management 
in patients who had been recently diagnosed with IBD 
in terms of better mucosal healing (MH), induction of 
steroid-free remission, and prevention of hospitaliza-
tion [10-12].

A hospital-based CD cohort study in Korea showed an 
intestinal resection rate that matched the rate observed 
in Western countries, and the surgical rate was observed 
to decrease significantly over 30 years following the ear-
ly usage of thiopurines [13]. This trend of a decreased 
colectomy rate in Korean UC patients was associated 
with more frequent and earlier use of thiopurines and 
anti-tumor necrosis factor (TNF) agents over time [14].

Despite these benefits, it is unclear whether such ag-
gressive treatment is better than conventional step-up 
therapy for the prevention of adverse outcomes. Ad-
ditionally, a significant percentage of patients showed 
clinical remission over 5 years and remained free from 
complications after 10 years of diagnosis even during 
the pre-biologic era [15]. Moreover, drug-related adverse 
events, high cost, and issues related to generalizability 

Table 1. Concept change of inflammatory bowel disease

Old concept New concept

IBD is a disease with intermittent flare IBD is progressive in a substantial proportion of patients

Treat all patients in the same way Individualized approach according to severity and prognosis

Treat to targeting clinical remission and response Treat to targeting more objective outcomes, e.g., mucosal healing

Reactive management with intermittent monitoring Proactive management with tight monitoring

IBD, inflammatory bowel disease.

Early intervention

Identifying poor prognostic 
  factors

Top-down or accelerated 
  step-up approach

Treat-to-target  

Clinical/patient-reported  
  outcomes

Endoscopic/
  radiologic remission

Intestinal damage, complication, surgery, hospitalization 

Quality of life

Individualized approach 
  with tight monitoring

Biomarkers

Therapeutic drug
  monitoring

Figure 1. Current strategies for the management of inflam-
matory bowel disease.
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and applicability to clinical practice are concerns asso-
ciated with the adoption of the top-down or accelerated 
step-up approach in routine clinical practice [16].

The Randomised Evaluation of an Algorithm for 
Crohn’s Treatment (REACT) study was an open-label 
cluster-randomized controlled trial that compared the 
efficacy and safety of early combined immunosuppres-
sion (ECI) with the use of anti-TNF agents and anti-
metabolites versus conventional management of CD 
among gastroenterology practices in the community. 
Although ECI did not show greater benefit in terms of 
clinical remission than that observed with conventional 
management, ECI reduced major adverse events such 
as the need for surgery, hospital admissions, or serious 
CD-associated complications. ECI did not increase the 
risk of serious treatment-related adverse events or mor-
tality. Despite the limitations of an un-blinded study 
design and assessment of outcome measures based on 
evaluation of subjective symptoms, these results suggest 
that highly effective therapy initiated early in the course 
of the disease might change the natural course of CD 
without a significant increase in drug-related risks [16].

The effects of early administration of anti-TNF/im-
munomodulator (IM) therapy were retrospectively eval-
uated in Korean CD patients presenting with ≥ 2 poor 
prognostic factors. Poor prognostic factors were: age < 
40 years at the time of diagnosis, early use of systemic 
steroid, and the presence of a perianal fistula at the time 
of diagnosis. The early treatment group was defined as 
patients who were administered anti-TNF and/or IM 
treatment within 2 years of CD diagnosis. The early 
treatment group presenting with poor prognostic fac-
tors demonstrated better outcomes, which were indicat-
ed by a greater time interval until the need for intestinal 
surgery and fewer complications than those observed in 
the late treatment group [17]. 

Prognostic predictors of colectomy in patients pre-
senting with UC are: extensive disease, proximal exten-
sion of lesions during the disease course, extra-intesti-
nal manifestations, younger age at the time of disease 
onset, severity of inflammation, and a poor response to 
treatment [5,18]. Poor prognostic factors associated with 
CD include: younger age, presence of strictures and/or 
penetrating lesions, jejunal or perianal involvement at 
the time of diagnosis, systemic steroid use, and/or smok-
ing habits/history. The recently developed Korean CD 

prediction model based on clinical parameters assessed 
at the time of diagnosis, serves as an accurate predic-
tor of a patient’s probability of undergoing CD-related 
surgery [19]. This kind of predictive model based on an 
assessment of poor clinical factors can be used to stratify 
patients into subgroups and identify those who would 
benefit from early individualized intervention among 
newly diagnosed patients to control disease activity and 
prevent progressive disease.

TREAT-TO-TARGET 

Therapeutic targets have been defined for chronic dis-
eases such as diabetes, hypertension, and rheumatoid 
arthritis. With respect to IBD, the concept of treat-to-
target originated from the discrepancies observed be-
tween symptoms, objectively evaluated inflammatory 
activity, and intestinal damage, which is more common-
ly observed in those presenting with CD than with UC. 
Various studies have shown that a full Mayo score in-
cluding the objective endoscopic grade shows a relative-
ly high correlation with disease severity of UC. Howev-
er, a poor correlation was frequently observed between 
the endoscopic disease activity and the symptom-based 
Crohn’s disease activity index (CDAI) [20]. 

Shifting the therapeutic target from clinical remission 
to objective parameters such as endoscopic healing has 
been supported by population-based cohort studies, post 
hoc analysis of clinical trials, and meta-analysis [11,21-23]. 
The Active Ulcerative Colitis Trial (ACT)-1 and ACT-
2 have shown that MH observed in patients following 
8-week treatment with infliximab demonstrated a posi-
tive correlation with better clinical outcomes including 
lower colectomy rates [11]. A meta-analysis involving > 
2,000 patients presenting with active UC has shown that 
patients achieving MH at the time of the first endoscop-
ic evaluation demonstrate long-term clinical remission, 
avoidance of colectomy, and corticosteroid-free clinical 
remission [22]. In patients with CD treated with adalim-
umab, deep remission at 12 weeks, a composite of clin-
ical and endoscopic remission was significantly associ-
ated with fewer dose adjustments, hospitalizations, and 
CD-related surgeries, as well as an improved quality of 
life and physical function at 1 year [23].

Recently, the Selecting Therapeutic Targets in Inflam-
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matory Bowel Disease (STRIDE) program was initiated 
to determine the goals for treat-to-target strategies in 
patients diagnosed with IBD in routine clinical practice. 
Based on evidence and expert consensus, 12 goals have 
been developed as treat-to-target strategies. The selected 
targets for both UC and CD are clinical/patient-reported 
outcomes and endoscopic remission. In patients diag-
nosed with CD, resolution of inflammation identified 
by cross-sectional imaging is a target, when endoscop-
ic assessment cannot be performed. Histopathological 
remission has been considered an adjunctive target 
for UC, and biomarker remission (a C-reactive protein 
[CRP] and fecal calprotectin [FC] within the reference 
range) has been considered an adjunctive target for CD. 
International consensus suggests both composite end 
points including clinical and endoscopic remission and 
the frequency of assessment to reach the target [24].

However, the applicability of the treat-to-target ap-
proach may be difficult in clinical practice. Most Asian 
physicians use the partial Mayo score or the Truelove 
and Witts severity index, which primarily relies upon 
symptom category to assess the disease activity of UC at 
the time of diagnosis and during subsequent follow-up. 
Regarding CD, the CDAI is used by most Asian physi-
cians as the gold standard to determine disease activi-
ty; however, recent surveys have shown wide variations 
among physicians in adopting endoscopic and/or ra-
diological evaluations as objective parameters that ac-
curately reflect inflammatory activity [25]. Additionally, 
more conclusive evidence is needed to support this con-
cept, and clinicians should remain mindful of a possible 
target change occurring in the future and the possibility 
of overtreatment of low-risk patients [9,26].

INDIVIDUALIZED APPROACH WITH TIGHT 
MONITORING

Objective measures to assess inflammatory activity are 
important to adopt the treat-to-target strategy utilized 
for IBD management. The STRIDE program recom-
mends endoscopic healing combined with clinical/pa-
tient-reported outcomes as therapeutic targets; however, 
biomarkers such as CRP or FC are used as an adjunctive 
target [24]. However, endoscopic assessment is usually 
performed prior to initiating or modifying treatment in 

patients showing a relapse or showing the development 
of new symptoms, or those in whom surgery is needed 
[27]. Moreover, the cost factor and patient compliance 
are primary limitations associated with regular endo-
scopic evaluation of MH due to the invasiveness asso-
ciated with the procedure. Estimation of CRP and FC 
are well-studied noninvasive biomarkers that are widely 
used [28].

The Efficacy and Safety of Two Treatment Models 
in Subjects With Moderate to Severe Crohn’s Disease 
(CALM) study compared the efficacy and safety of a tight 
control algorithm based on biomarkers such as CRP and 
FC in addition to clinical symptoms in patients who 
were naive to IM and/or biologic therapy [29]. A total of 
244 patients with CD showing < 6 years of duration were 
randomly assigned to either a tight control or a clini-
cal management group. The tight control group was 
monitored with estimation of CRP and FC in addition 
to clinical symptoms based on the CDAI. After 8 weeks 
of prednisolone therapy, their treatment regimen was 
escalated in a stepwise manner including the addition of 
adalimumab and azathioprine in both groups who met 
the predefined failure criteria. The primary endpoint 
defined as MH at 48 weeks was achieved in 46% of the 
tight control group, which was significantly higher than 
30% observed in the clinical management group. This 
study showed that tight monitoring of objective mark-
ers, as well as clinical symptoms helped in effective deci-
sion making for the institution of appropriate treatment 
and therefore achieved superior clinical and endoscopic 
outcomes compared to the symptom-based approach. 

The introduction of IMs and biologic agents has re-
duced the risk of surgery over time [13,14]. However, a 
significant number of patients with IBD, particularly 
those diagnosed with CD are required to undergo re-
peat surgery due to relapse, leading to significant mor-
bidity and disability [30]. Thiopurine or anti-TNF ther-
apy is considered in addition to smoking cessation and 
5-aminosalicylic acid maintenance therapy to prevent 
postoperative relapse in patients diagnosed with CD [31]. 
The Post-Operative Crohn’s Endoscopic Recurrence 
(POCER) study showed that individualized management 
based on the results of 6-month colonoscopic examina-
tion combined with an assessment of the clinical risk of 
recurrence was more effective than standard drug thera-
py in reducing postoperative recurrence [32]. Estimation 
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of FC at 6, 12, and 18 months after intestinal resection 
was a good predictor of relapse, and monitoring of FC is 
a noninvasive and inexpensive technique, which could 
serve as a useful component of the individualized post-
operative management algorithm [33].

Despite the proven efficacy of anti-TNF agents in in-
ducing and maintaining remission, approximately 10% 
to 20% of IBD patients are refractory to induction ther-
apy, and annually 13% to 24% patients report a loss of 
response (LOR) during maintenance therapy [34]. Ther-
apeutic drug monitoring (TDM) combined with an-
ti-drug antibodies (ADAs) is an important component 
of the individualized management strategy used for IBD 
patients treated with anti-TNF agents. TDM can be per-
formed periodically in patients showing remission, as 
well as in those showing a primary nonresponse, sec-
ondary LOR, or drug-related adverse events to guide 
decision-making regarding treatment optimization [35]. 
Recently, a proactive approach, targeting a trough level 
of 5 to 10 µg/mL by measuring the infliximab concen-
tration and ADA, in asymptomatic IBD patients showed 
better clinical outcomes including lesser need for 
IBD-related surgery and hospitalization than the ben-
efits noted with reactive monitoring in patients show-
ing symptom aggravation or suspected LOR. Proactive 
monitoring was also observed to be associated with a 
reduced risk of ADA development or infusion-related 
adverse events [36]. Improved clinical outcomes were 
also observed with the use of adalimumab, fully human 
anti-TNF agents, and vedolizumab, a humanized mono-
clonal antibody against the α4β7 integrin in patients in 
whom doses had been optimized based on the results of 
pharmacokinetic studies [37-39]. 

DE-ESCALATION STRATEGY

Healthcare costs associated with IBD management have 
shown a significant rise. This is because a greater num-
ber of patients are being administered biologic agents 
alone or concomitantly with IMs earlier in the course 
of the disease owing to newly emerging paradigms for 
the management of IBD [40]. Moreover, the risk of tu-
berculosis (TB), both, de novo infection and reactivation 
of latent TB, is higher in patients receiving anti-TNF 
agents, particularly in areas such as Korea, which show a 

high prevalence of the disease [41]. Use of thiopurines is 
associated with significant toxicity such as bone marrow 
suppression, liver toxicity, opportunistic infections, and 
malignancies including lymphoma and non-melano-
ma skin cancers [42]. Concerns about cost and toxicities 
have led physicians and patients to consider safe de-es-
calation strategies once remission has been achieved. 

Several long-term trials have shown that discontin-
uation of therapy is associated with high relapse rates, 
suggesting that complete cessation of treatment can be 
considered and implemented only in selected patients 
[43]. The infliximab diSconTinuation in CrOhn’s disease 
patients in stable Remission on combined therapy with 
Immunosuppressors (STORI) trial prospectively exam-
ined the risks and predictors of relapse after withdraw-
al of infliximab in patients receiving combined main-
tenance therapy with antimetabolites [44]. The relapse 
rate within a 1 year was approximately 50%; however, 
patients having ≤ 2 risk factors, including male gender, 
elevated leukocytes, an elevated CRP level, elevated FC 
level, and decreased hemoglobin showed only a 15% risk 
of relapse. Several studies have identified complicated 
or perianal CD, extensive disease, clinical symptoms, 
elevated biomarkers, endoscopically documented se-
vere lesions, and monotherapy as predictors of relapse 
following cessation of therapy [45]. However, there is no 
consensus regarding the optimal time and methodology 
with respect to cessation of this potent disease-modi-
fying therapy. This decision needs to be individualized 
based on patient demographics, disease features, cur-
rent disease status, and patients’ preferences [9,45].

CONCLUSIONS

IBD is a disease entity known to cause progressive intes-
tinal damage and disability; thus, early intervention can 
alter the natural course of the disease and prevent irre-
versible complications. However, heterogeneity in clini-
cal features and prognosis often prevents the use of early 
and effective strategies. Recent studies have determined 
a number of long-term prognostic factors and developed 
predictive models, which can identify patients who can 
maximally benefit from early intervention. In patients 
diagnosed with IBD, clinical symptoms are considered 
to reflect the tip of the iceberg, and symptom-driven 
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management often fails to improve long-term out-
comes. Lately, therapeutic targets have been shifted 
from clinical remission to objective parameters such as 
evidence of endoscopic healing. An individualized treat-
ment approach based on close and timely monitoring 
using non-invasive tests combined with endoscopic 
and radiological assessment is essential to ensure better 
outcomes. The management of IBD patients has great-
ly improved over the last decade following the intro-
duction of newer classes of drugs, particularly biologic 
agents. However, earlier administration and wider use 
of these drugs can lead to significant healthcare costs 
nationwide, as well as a higher incidence of untoward 
treatment-related adverse events. Therefore, the use of 
biologic agents should be optimized with tight monitor, 
and an appropriate de-escalation strategy is warranted 
in selected patients. Further studies are needed to vali-
date the efficacy of these newly emerging treatment par-
adigms to confirm their role in improving long-term 
prognosis by reducing disability, need for surgery and 
hospitalization to improve the patient’s quality of life.
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