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nosis was 36 years in a Korean population-based study,1 and 

33–39 years in Western population-based studies.2,3 The inci-

dence of UC has increased in Korea over the past 3 decades, 

but remains lower than that among Westerners. Its mean an-

nual incidence in Korea increased from 0.29/100,000 inhabit-

ants in 1986–1990 to 5.82/100,000 inhabitants in 2011–2015.1 

Although the majority of patients with UC have a mild-to-

moderate disease course, 10%–15% of patients may experi-

ence an aggressive course, about a half of patients may require 

hospitalization for severe disease activity, and more than 80% 
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Ulcerative colitis (UC), a relapsing-remitting chronic inflammatory bowel disease (IBD), has a variable natural course but poten-
tially severe disease course. Since the development of anti-tumor necrosis factor (TNF) agents has changed the natural disease 
course of moderate-to-severe UC, therapeutic options for patients who failed conventional treatments are expanding rapidly. 
IBD clinical trials have demonstrated the potential efficacy and safety of novel biologics such as anti-integrin α4β7 and anti-
interleukin-12/23 monoclonal antibodies and small molecules such as a Janus kinase inhibitor. Anti-TNF biosimilars also have 
been approved and are widely used in IBD patients. Wise drug choices should be made considering evidence-based efficacy 
and safety. However, the best position of these drugs remains several questions, with limited data from direct comparative tri-
als. In addition, there are still concerns to be elucidated on the effect of therapeutic drug monitoring and combination therapy 
with immunomodulators. The appropriate treatment regimens in acute severe UC and the risk of perioperative use of biologics 
are unclear. As novel biologics and small molecules have been approved in Korea, we present the Korean guidelines for medi-
cal management of adult outpatients with moderate-to-severe UC and adult hospitalized patients with acute severe UC, focus-
ing on biologics and small molecules. (Intest Res 2023;21:61-87)
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INTRODUCTION

Ulcerative colitis (UC), a relapsing-remitting chronic inflam-

matory bowel disease (IBD), has a variable natural course but 

potentially severe disease course. The median age at UC diag-
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of patients experience relapse.4,5 The cumulative risks of colec-

tomy at 1, 5, and 10 years after diagnosis of UC were 4.9%, 

11.6%, and 15.6%, respectively, in Western population-based 

studies,6 but were only 1%, 1.9%, and 2.2%, respectively, in a 

Korean population-based study.7

The risk of surgery for UC has decreased in the era of biolog-

ics. The development of anti-tumor necrosis factor (TNF) 

agents, including infliximab, adalimumab, and golimumab, 

has changed UC treatment. These agents have improved pa-

tients’ quality of life and altered the natural course of UC.8,9 

However, as many as one-third of IBD patients do not initially 

respond to anti-TNF agents, while another one-third lose their 

response during maintenance therapy.10-12 Furthermore, al-

though anti-TNF agents have acceptable safety profiles in gen-

eral, there are concerns regarding opportunistic infections 

and malignancies.13,14 Therefore, drugs that affect pathways in-

volved in the pathogenesis of UC should be developed. As the 

pathological mechanisms of IBD have been further elucidat-

ed, IBD clinical trials have demonstrated the potential efficacy 

and safety of novel drugs. Korean guidelines for management 

of UC were published in 2012 and revised in 2017 by the IBD 

Research Group of the Korean Association for the Study of In-

testinal Diseases (KASID).15,16 The revised guidelines provided 

4 treatment recommendations about biologics, including anti-

TNF agents to induce and maintain remission, dose escala-

tion and monitoring of anti-TNF agents, and an anti-integrin 

α4β7 monoclonal antibody (vedolizumab) to maintain remis-

sion.16 Since then, novel biologics such as anti-integrin α4β7 

and anti-interleukin-12/23 monoclonal antibodies (ustekinum-

ab) and small molecules such as a Janus kinase (JAK) inhibitor 

(tofacitinib) have expanded indications and been approved in 

Korea.17

Therapeutic options for UC are expanding rapidly. New bio-

logics and small molecules may help to overcome the limita-

tions of anti-TNF agents and be used to treat patients in whom 

treatment with anti-TNF agents has failed. Therefore, new UC 

management guidelines are needed. Here, we present the third 

guidelines for medical management of adult outpatients with 

moderate-to-severe UC and adult hospitalized patients with 

acute severe UC (ASUC), focusing on biologics and small 

molecules. These guidelines do not provide an absolute thera-

peutic approach, but may help physicians to choose evidence-

based treatment options to manage moderate-to-severe UC 

patients.

METHODS

1. Planning and Directions
In October 2020, the IBD Research Group of the KASID agreed to 

develop the third guidelines for UC management in order to 

update those that were published in 2017. These second re-

vised guidelines focus on biologics and new small molecules, 

such as infliximab, adalimumab, golimumab, vedolizumab, 

ustekinumab, and tofacitinib, which have been approved for 

UC management in Korea. To create the guidelines, the KASID 

selected a panel of 13 IBD experts including the chairman Choi 

CH, 11 medical physicians, and 1 surgeon supported by 1 meth-

odologist (Miyoung Choi; National Evidence-based Healthcare 

Collaborating Agency). Radiology and pathology experts were 

excluded because this revision focuses on treatment with bio-

logics and small molecules. None of the authors of the guide-

line development working group have a conflict of interest. 

2. Development Process
1) Key Questions and Development Methods

The key clinical questions were selected from those suggested 

about the use of biologics and small molecules during the 

treatment of IBD patients. The committee members formulat-

ed 19 clinically important questions regarding biologics and 

small molecules using the PICO (population, intervention, 

comparator, patient-important outcomes) format. The initial 

key questions are summarized in Table 1. As the committee 

determined the scope of the new guidelines, it performed a 

systematic search and reviewed the existing guidelines to as-

sess the relevant evidence in order to address the clinical 

questions. Relevant guidelines have already been developed 

in various countries using high quality, internationally accept-

ed, and appropriate methodology. The guideline development 

committee decided to select the “adaptation” method among 

the 3 guideline development methods (de novo, adaptation, 

and hybrid).

2) Search Strategy and Selection for Reference Guidelines

After creating the key questions, we searched the relevant pre-

ceding guidelines for adaptation according to the search strat-

egy. We identified 553 articles published between January 1, 

2015, and October 1, 2020, by searching MEDLINE, EMBASE, 

the Guidelines International Network, and Korean Medical 

Guideline Information Center using keywords including “coli-

tis, ulcerative” and “inflammatory bowel disease.” The titles and 

abstracts of the searched literature were screened, and full-text 
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articles were assessed for eligibility. Based on the pre-defined 

exclusion criteria, secondary screening was performed after 

reviewing the original text of the selected articles. This was 

performed by 2 independent experts of the committee. If 

there was a disagreement between them, an agreement was 

reached after discussion. Fig. 1 shows a flowchart of the 

screening. Nine guidelines were assessed for suitability for ad-

aptation using Korean Appraisal of Guidelines for Research 

and Evaluation (K-AGREE) II by 2 independent committee 

members. The K-AGREE evaluation tool consists of 6 domains, 

namely, scope and purpose, stakeholder involvement, rigor of 

development, clarity of presentation, applicability, and editori-

al independence.18 Guidelines for which the subscore in the 

“rigor of development” area was less than 50% or evaluated as 

“not recommended” based on the total score were excluded. 

Finally, we identified 7 evidence-based, peer-reviewed, and 

national or international guidelines (Table 2).16,19-24

3) Assessment of Risk of Bias

After selecting the reference guidelines for adaptation, the 

guideline development committee searched for studies re-

ported after the 7 reference guidelines via PubMed that could 

be included as evidence for our guidelines according to the 

key questions. Two independent committee members sepa-

rately assessed the quality of the individual studies cited in the 

selected guidelines and the latest studies for each PICO ques-

tion using RoB 1.0 (randomized controlled trials, RCTs) and 

RoBANS 2.0 (obervational studies) (Supplementary Tables 

1-4). During this step, 8 key questions were excluded due to a 

lack of direct evidence or knowledge gap. Finally, it was decid-

ed to make recommendations that matched 11 key questions.

4) Quality of Evidence and Grade of Recommendation

The guideline development committee formulated statements 

for the clinical key questions according to the quality of evi-

dence and grade of recommendation. The former was classi-

fied into 4 categories, from high to very low, according to the 

GRADE (Grading of Recommendations Assessment, Devel-

opment, and Evaluation) classification (Table 3).25 The level of 

the quality of evidence was classified from high to low confi-

dence according to the design of the supporting studies for 

each key question. Subsequently, it was downrated if there 

was a risk of bias, imprecision, indirectness, inconsistency, 

and publication bias; and uprated if there were dose-response 

results, large effects, and no probable confounding that would 

decrease an exhibited effect or indicate a false effect. N
o.
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The determinants of the strength of each recommendation 

were graded as “strong” or “conditional” by considering the 

quality of evidence, benefit-harm balance, values and prefer-

ences of patients, resources, and cost (Table 4). The direction 

of each recommendation was defined as “for” or “against.” De-

cisions about the quality of evidence and grade of recommen-

dation were first made by 2 independent guideline develop-

ment committee members, and finally revised and decided by 

the guideline developing working group through a general 

consensus meeting.

Fig. 1. A flowchart of screening reference guidelines.
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553 Records identified through databases searching
   205 Ovid-MEDLINE 
   339 EMBASE
       8 Guideline International Network 
       1 �Korean Medical Guideline Information Center

336 Records excluded by title and abstract screening

80 Records excluded according to selection criteria 
      5 Inconsistent with the population of the key question 
    50 Inconsistent with the intervention of the key question 
    12 Inconsistent with the outcomes of the key question 
      7 Not a publication form 
      5 No suggested recommendations 
      0 Not in English or Korean 
      1 Duplicated publish 
      0 Impossible to obtain the original text

425 Records after duplicates removed

425 Records screened 

89 Full-text articles assessed for eligibility

9 Guidelines included for adaptation

Table 2. Seven Guidelines Identified Using K-AGREE II				  

No. Committee Year Title Country Publication

1 American Gastroenterological 
Association19

2020 AGA clinical practice guidelines on the management of 
moderate to severe ulcerative colitis

USA Gastroenterology

2 American College of 
Gastroenterology20

2019 ACG clinical guideline: ulcerative colitis in adults USA American Journal of 
Gastroenterology

3 British Society of 
Gastroenterology21

2019 British Society of Gastroenterology consensus 
guidelines on the management of inflammatory bowel 
disease in adults

UK Gut

4 National Institute for Health 
and Care Excellence22

2019 Ulcerative colitis: management UK www.nice.org.uk/
guidance

5 European Crohn’s and Colitis 
Organisation23

20217 Third European evidence-based consensus on diagnosis 
and management of ulcerative colitis. Part 2: current 
management

EU Journal of Crohn’s and 
Colitis

6 Korean Association for the 
Study of Intestinal Diseases16

2017 Second Korean guidelines for the management of 
ulcerative colitis

Korea Intestinal Research

7 Asia-Pacific Working Group on 
Inflammatory Bowel Disease24

2019 Best practices on immunomodulators and biologic 
agents for ulcerative colitis and Crohn's disease in 
Asia

Asia Journal of 
Gastroenterology and 
Hepatology

K-AGREE II, Korean Appraisal of Guidelines for Research and Evaluation II.



Soo-Young Na, et al.  •  Management of ulcerative colitis

66 www.irjournal.org

Silvio Danese, et al.  •  iSTART consensus recommendations

The draft was reviewed and approved by the external advi-

sory committee, which was composed of 5 IBD experts who 

are members of the KASID. All comments were collected, re-

viewed, and addressed by the guideline committee. The final 

version of the third Korean guidelines for the management of 

UC was presented at the International Meeting on Intestinal 

Diseases in Conjunction with the Annual Congress of the Ko-

rean Association for the Study of Intestinal Diseases (IMKA-

SID) 2021.

DISEASE ACTIVITY OF MODERATE-TO-SEVERE UC

The extent, severity, and clinical features of UC determine the 

treatment options. These guidelines address the medical man-

agement of adult outpatients with moderate-to-severe UC and 

hospitalized patients with ASUC. After exclusion of patients 

with concomitant infections (e.g., Clostridioides difficile), for 

those with moderate-to-severe UC and who are corticoste-

roid-dependent or -refractory or who have severe endoscopic 

disease activity (large and/or deep ulcers), biologics or small 

molecules are indicated. Moderate-to-severe UC is defined 

according to the modified Truelove and Witts criteria (Table 

5)26,27 or Mayo score (Table 6)28,29 in these guidelines. Hospital-

ized patients with the following modified Truelove and Witts 

criteria are defined as having ASUC in these guidelines: more 

than 6 bloody bowel movements per day and at least 1 marker 

of systemic toxicity, such as heart rate > 90/min, temperature 

> 37.8°C, hemoglobin level < 10.5 g/dL, erythrocyte sedimen-

tation rate > 30 mm/hr, and C-reactive protein level > 30 mg/

L, or a Mayo score of more than 10 points. The risk of in-hospi-

tal colectomy is very high for ASUC patients, especially those 

who have several systemic toxicity markers.21 For these guide-

lines, clinical outcomes for decision-making were induction 

and maintenance of remission in adults outpatients with 

moderate-to-severe UC and the short-term colectomy risk 

(within 3 months of hospitalization) in hospitalized adults 

with ASUC.

MANAGEMENT OF MODERATE-TO-SEVERE UC

Conventional therapy for moderate-to-severe UC patients in-

cludes 5-aminosalicylic acid (5-ASA), immunomodulators, 

Table 3. Levels of Confidence Rating

Quality grade Definition

High We are very confident that the true effect is similar to the estimate of the effect.

Moderate We are moderately confident in the effect estimate. The true effect is likely to be similar to the estimate of the effect, but there is a 
possibility that it is substantially different.

Low Our confidence in the effect estimate is limited. The true effect may be substantially different from the estimate of the effect.

Very low We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of the effect.

Table 4. Implications of the Strength of Recommendation

Strength of recommendation Wording in the statement For clinicians

Strong Recommend Most patients should receive the recommended course of action

Conditional Suggest Different choices are appropriate for different patients

Table 5. Modified Truelove and Witts’ Score for Disease Activity of Ulcerative Colitis26,27		

Mild Moderate (between mild and severe) Severe

(1) Bloody stools per day <4 4 or more if ≥6 and

(2) Pulse <90/min ≤90/min >90/min or

(3) Temperature <37.5°C ≤37.8°C >37.8°C or

(4) Hemoglobin level >11.5 g/dL ≥10.5 g/dL <10.5 g/dL or

(5) ESR <20 mm/hr ≤30 mm/hr >30 mm/hr or

(6) CRP level Normal ≤30 mg/L >30 mg/L

ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.
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and corticosteroids. A meta-analysis of 5 RCTs reported that 

corticosteroids had a superior efficacy relative to placebo for 

induction of remission (relative risk [RR], 0.65; 95% confi-

dence interval [CI], 0.45–0.93).30 The optimal dosage of corti-

costeroid is mostly 40–60 mg/day oral prednisolone because 

there is no additional dose-response effect with a higher dos-

age.31 Approximately 15%–25% of UC patients need to be hos-

pitalized due to an acute severe flare-up.32 ASUC patients with 

symptoms of systemic toxicity, which is a medical emergency, 

require high-dose intravenous (IV) corticosteroids such as 

40–60 mg methylprednisolone or 100 mg hydrocortisone ev-

ery 6 hours daily.21 The type of injection (bolus or continuous) 

does not influence the effect.33 

The development of anti-TNF agents has changed UC treat-

ment. These agents have been a gamechanger in UC manage-

ment, improved quality of life, and changed the disease’s natu-

ral course.8,9 However, as many as one-third of patients may 

not respond to anti-TNF agents, while another 10%–15% may 

lose their response each year.34,35 The low therapeutic drug lev-

el may be owing to increased drug clearance because the in-

flammatory burden is increased, loss of protein across the in-

flamed and permeable mucosa, production of neutralizing 

antidrug antibodies (ADAs), or factors related to the patient 

including male sex and an elevated body mass index.36,37 Ther-

apeutic drug monitoring (TDM) would help to make deci-

sions regarding treatment options in patients who fail to re-

spond or lose their response to anti-TNF agents. In patients 

with a sufficient trough level of anti-TNF agents, changing to a 

drug that has a different mechanism-of-action is recommend-

ed over cycling with other anti-TNF-agents.20 When the trough 

level of anti-TNF agents is low, dose escalation may be an op-

tion in cases with low ADA titers, while switching to another 

anti-TNF agent may be possible in cases with high ADA ti-

ters.20

Novel biologics, including vedolizumab and ustekinumab, 

and small molecules, including tofacitinib, are approved for 

moderate-to-severe UC treatment in Korea (Fig. 2).17 More-

over, ozanimod (S1P receptor modulator) was approved by 

the U.S. Food and Drug Administration (FDA),38 although it 

has not yet been approved in Korea. However, it is difficult to 

choose the best drugs for management of moderate-to-severe 

UC because head-to-head comparative trials are lacking. Data 

concerning comparative efficacy in terms of endoscopic and 

clinical outcomes will help decide which therapeutic agents to 

choose. Nevertheless, the general principle when choosing 

therapeutic options for UC is striking a balance between evi-

dence-based efficacy and safety profiles. Table 7 summarizes 

the recommendations, quality of evidence, and strength of 

recommendations of the third Korean guidelines for the man-

agement of UC.

Table 6. Mayo Score for Disease Activity of Ulcerative Colitis28,29

Variable Definition Score

Stool frequency Normal number of stools for the patient 0

1–2 stools more than normal 1

3–4 stools more than normal 2

5 or more stools more than normal 3

Rectal bleeding No blood seen 0

Streaks of blood with stools less than half the time 1

Obvious blood with stools most of the time 2

Blood alone passes 3

Findings on endoscopy Normal or inactive disease 0

Mild disease (erythema, decreased vascular pattern, mild friability) 1

Moderate disease (marked erythema, lack of vascular pattern, friability, erosions) 2

Severe disease (spontaneous bleeding, ulceration) 3

Physician’s global assessment Normal 0

Mild disease 1

Moderate disease 2

Severe disease 3

Score: 3-5, mild disease activity; 6-10, moderate disease activity; 11-12, severe disease activity.
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SAFETY CONCERNS

Click and Regueiro39 proposed a safety pyramid of biologics 

and small molecules. The order of safety is as follows: vedoli-

zumab, ustekinumab, anti-TNF monotherapy, thiopurines or 

tofacitinib, and anti-TNF combination therapy.

1. Anti-TNF Agents 
Opportunistic infections with both bacterial and fungal etiolo-

gies are associated with the use of anti-TNF agents. In com-

parison with the general population, the risk of active tubercu-

losis is increased by 2- to 8-fold in patients treated with anti-

TNF agents.40 Tuberculosis is reactivated in 0.05% of patients 

taking anti-TNF agents,39 and its incidence increases to 1%–2% 

in endemic areas.41 According to analysis by the U.S. FDA Ad-

verse Event Reporting System, the risk of tuberculosis infec-

tion was higher in patients receiving anti-TNF monotherapy 

(odds ratio [OR], 8.52; 95% CI, 1.96–37.01; P < 0.001), anti-TNF 

combination therapy (OR, 25.27; 95% CI, 5.66–112.72; P <  

0.001), and anti-TNF agents plus systemic corticosteroids (OR, 

8.46; 95% CI, 1.88–38.21; P = 0.001) than in patients receiving 

5-ASA.42 In a large French population cohort, the incidence of 

lymphoma among 189,289 IBD patients was 0.54/1,000 per-

son-years (95% CI, 0.41–0.67) for patients receiving only thio-

purines and 0.95/1,000 person-years (95% CI, 0.45–1.45) for 

patients receiving thiopurines plus anti-TNF agents. The risk 

of lymphoma increases with combination treatment and 

therefore patients receiving anti-TNF agents and thiopurines 

must be closely observed.43

2. �Vedolizumab (Anti-Integrin α4β7 Monoclonal 
Antibody)

Vedolizumab is relatively safe and has minimal systemic im-

munosuppressive action due to its gut specificity. In the GEM-

INI study, the efficacy and safety of vedolizumab were compa-

rable in all age groups.44 In addition, vedolizumab did not in-

crease the risk of any infection, serious infection, or malignan-

cies in more than 2,800 patients over 5 years compared with 

the prognosis of general IBD patients.45 Therefore, vedolizum-

ab can be a good alternative for UC patients who have a high 

risk of infections or malignancies.

3. �Ustekinumab (Anti-Interleukin-12/23 Monoclonal 
Antibody)

In the UNIFI study, ustekinumab did not increase the risk of 

serious adverse events or serious infections at any age.46 In the 

IM-UNITI long-term extension study of Crohn’s disease (CD), 

ustekinumab did not increase the risk of adverse events or se-

rious adverse events or infections up to week 96 compared 

with placebo, except in 1 patient with tuberculosis in an en-

demic area.47 Long-term data from Psoriasis Longitudinal As-

sessment and Registry (PSOLAR) showed that ustekinumab 

was safe and that serious infections and malignancies were 

rare.48,49 Therefore, ustekinumab can be a good alternative for 

Fig. 2. Korean Food and Drug Administration (KFDA) approval and reimbursement guidelines for novel biologics and small molecules in 
patients with moderate-to-severe ulcerative colitis (UC). VDZ, vedolizumab; CD, Crohn’s disease; TFC, tofacitinib; UST, ustekinumab; SC, 
subcutaneous.
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UC patients who have a high risk of infections or malignan-

cies.

4. Tofacitinib (JAK Inhibitor)
The safety of tofacitinib has mostly been studied in rheumato-

logic diseases. A meta-analysis of 5 RCTs reported that treat-

ment with 5 or 10 mg tofacitinib twice daily had similar effica-

cies in older and young patients, but side effects were more 

common in older patients.50 Elderly patients who received 5 

or 10 mg tofacitinib twice daily had a higher incidence of seri-

ous infections (incidence rate [IR], 7.6 vs. 4.7 vs. 0 per 100 per-

son-years), opportunistic infections (IR, 0.76 vs. 2.35 vs. 0 per 

100 person-years), and herpes zoster (IR, 3.1 vs. 5.5 vs. 0 per 

100 person-years) than elderly patients who received place-

bo.50 Several clinical studies suggested a relationship between 

JAK inhibitors and venous thromboembolism.51 In subse-

quent post-marketing safety studies, among patients with 1 or 

more cardiovascular disease risk factors who were older than 

50 years, the risk of venous thromboembolism was higher in 

patients receiving 10 mg twice daily than in patients receiving 

5 mg twice daily.52 Therefore, the U.S. FDA inserted a warning 

box for a dosage of 10 mg twice daily in February 2019, and 

the European Medicines Agency advised caution.53,54 A recent, 

large, randomized safety trial reported that tofacitinib in-

creased the risk of severe heart-related events, including 

stroke and heart attack, blood clots, cancer, and death in rheu-

matoid arthritis patients compared with anti-TNF agents.55 In 

September 2021, the FDA stipulated that warnings should be 

provided about the increased risks of these adverse events as-

sociated with JAK inhibitors used to treat certain chronic in-

flammatory conditions.56 The FDA now suggests that tofaci-

tinib is reserved for patients who are intolerant of or respond 

inadequately to 1 or more anti-TNF agents.56 However, tofaci-

tinib was approved as a first-line drug in Korea in September 

2018. Therefore, the benefits and risks for each patient should 

be considered when using tofacitinib according to these 

guidelines.

Table 7. Summary of Recommendations for the Management of Moderate-to-Severe Ulcerative Colitis	

No. Statement Quality of 
evidence Recommendation

  1 We recommend infliximab, adalimumab, golimumab, vedolizumab, ustekinumab, or tofacitinib for 
induction of remission in patients with moderate-to-severe UC who are refractory to or intolerant of 
conventional treatments.

High Strong for

  2 In patients with moderate-to-severe UC who achieve a clinical response or remission with infliximab, 
adalimumab, golimumab, vedolizumab, ustekinumab, or tofacitinib, we recommend continuing the 
same agent to maintain the response or remission.

High Strong for

  3 We suggest therapeutic drug monitoring to optimize treatment in patients with moderate-to-severe 
UC who have lost their response to anti-TNF agents.

Very low Conditional for

  4 We recommend infliximab in combination with thiopurines for induction of remission in patients with 
moderate-to-severe UC over infliximab monotherapy.

Moderate Strong for

  5 We recommend vedolizumab for induction of remission in patients with moderate-to-severe UC who 
have an inadequate response to anti-TNF agents.

Moderate Strong for

  6 We recommend ustekinumab for induction of remission in patients with moderate-to-severe UC who 
have an inadequate response to anti-TNF agents.

Moderate Strong for

  7 We recommend tofacitinib for induction of remission in patients with moderate-to-severe UC who 
have an inadequate response to anti-TNF agents.

Moderate Strong for

  8 We recommend that currently approved anti-TNF biosimilars can be used for induction and 
maintenance of remission in patients with moderate-to-severe UC.

Low Strong for

  9 We recommend that patients with UC receiving originator anti-TNF agents can be switched to currently 
approved anti-TNF biosimilars if they are stable.

Moderate Strong for

10 We recommend infliximab or cyclosporine as a rescue therapy in patients with acute severe UC who are 
refractory to intravenous corticosteroids.

Moderate Strong for

11 We suggest that discontinuation of anti-TNF agents is not mandatory prior to surgery in patients with 
moderate-to-severe UC.

Low Conditional against

UC, ulcerative colitis; TNF, tumor necrosis factor.
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RECOMMENDATION

Statement 1
We recommend infliximab, adalimumab, golimumab, ve-
dolizumab, ustekinumab, or tofacitinib for induction of re-
mission in patients with moderate-to-severe UC who are re-
fractory to or intolerant of conventional treatments (Strong 
recommendation, High quality of evidence).

Thirteen RCTs compared the efficacy of induction therapy us-

ing anti-TNF agents, vedolizumab, ustekinumab, or tofacitinib 

with placebo in moderate-to-severe UC patients.44,46,57-65 In the 

ACT-1 and ACT-2 trials, in which 45.9% of patients (334/728) 

did not respond to immunomodulators, a significantly higher 

clinical response rate was achieved at week 8 using induction 

therapy with 5 or 10 mg/kg infliximab than using placebo 

(33.2% vs. 66.9% vs. 15.3%).57 In the ULTRA-1 and ULTRA-2 tri-

als, a significantly higher clinical remission rate was achieved 

using induction therapy with adalimumab (160 mg at week 0, 

80 mg at week 2, and 40 mg at weeks 4 and 6) than using pla-

cebo (18.5% vs. 9.2% in ULTRA-1 and 16.5% vs. 9.3% in UL-

TRA-2).60,61 In the PERSUIT trial, in which 32.4% of patients 

(345/1,065) did not tolerate immunomodulators, the clinical 

response rate at week 6 was significantly higher in patients 

treated with 200 mg/100 mg golimumab (51.0%) or 400 

mg/200 mg golimumab (54.9%) than in patients treated with 

placebo (30.3%) (P < 0.0001).63 In the GEMINI-1 trial, the clini-

cal response rate at week 6 was significantly higher in the 

group treated with 300 mg vedolizumab at weeks 0 and 2 than 

in placebo-treated patients (47.1% vs. 25.5%, P < 0.001).44 In the 

UNIFI trial, in which 28.2% of patients (271/961) had a history 

of immunomodulator or biologic failure, a significantly higher 

clinical remission rate was achieved at week 8 using induction 

therapy with 6 mg/kg or 130 mg ustekinumab than using pla-

cebo (15.5% or 15.6% vs. 5.3%).46 In the OCTAVE-1 and OC-

TAVE-2 trials, in which 71.9% of patients (819/1,139) had a 

history of immunomodulator or biologic failure, patients 

treated with 10 mg tofacitinib had a significantly higher clini-

cal remission rate at week 8 than those treated with placebo 

(P < 0.001).65 In patients who undergo induction therapy with 

biologics and small molecules, the response should be as-

sessed after weeks 6–16 of initiating therapy according to the 

Korean reimbursement criteria for each drug used as follows: 

response to infliximab, adalimumab, and golimumab after 6, 

8, 10 weeks of the first dose, respectively; response to vedoli-

zumab, ustekinumab, and tofacitinib after week 6, at weeks 

16–20, and at week 16 of the first dose, respectively.

All approved agents showed efficacy in terms of induction 

of remission in moderate-to-severe UC patients, and only 1 

head-to-head trial has compared the currently available bio-

logic therapies. Therefore, the drug should be chosen by con-

sidering various factors, such as the underlying disease, pres-

ence of poor prognostic factors, presence of extraintestinal 

manifestations (EIMs), possibility of pregnancy, adherence 

and preference of patients, reimbursement policies and cost, 

and safety profiles of drugs. Among the approved biologics 

and small molecules, anti-TNF agents and ustekinumab are 

preferred to treat EIMs of UC. In a systematic review of 9 inter-

ventional studies including 2 RCTs, anti-TNF agents were ef-

fective for treating EIMs of IBD including musculoskeletal, cu-

taneous, and ocular manifestations.66 A recently published 

systematic review showed that ustekinumab is also beneficial 

for many EIMs of IBD including rheumatologic manifesta-

tions and cutaneous manifestations such as psoriasis, pyoder-

ma gangrenosum, and erythema nodosum.67 Data regarding 

the effects of vedolizumab and tofacitinib on EIMs in UC pa-

tients are lacking, and more data are needed to confirm their 

effectiveness in this context.

The VARSITY trial, a recently published head-to-head trial, 

compared vedolizumab and adalimumab for treatment of 

moderate-to-severe UC. The clinical remission rate at week 52 

was significantly higher in the vedolizumab-treated group 

than in the adalimumab-treated group among biologic-naïve 

patients (34.2% vs. 24.3%; difference 9.9%; 95% CI, 2.8–17.1).68 

A network meta-analysis comparing infliximab, adalimumab, 

golimumab, vedolizumab, and tofacitinib for treatment of 

moderate-to-severe UC (including 15 RCTs) ranked inflix-

imab highest in terms of induction of clinical remission in bio-

logic-naïve patients (OR, 4.07; 95% CI, 2.67–6.21; surface un-

der the cumulative ranking [SUCRA], 0.95) and endoscopic 

improvement (SUCRA, 0.95).69 Vedolizumab was ranked rela-

tively higher for induction of clinical remission (SUCRA, 0.63) 

and endoscopic improvement (SUCRA, 0.76) in biologic-na-

ïve patients with moderate-to-severe UC.69 Therefore, inflix-

imab or vedolizumab may be more suggested than adalim-

umab for induction of remission in moderate-to-severe UC 

patients who are naïve to biologics, although the quality of evi-

dence is limited.

“Accelerated step-up” therapy with biologics or small mole-

cules could be considered in moderate-to-severe UC patients 

with poor prognostic factors. Given that uncontrolled UC is 

associated with elevated colectomy and hospitalization risks, 
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early use of biologics or small molecules may help moderate-

to-severe UC patients achieve remission. However, data com-

paring “accelerated step-up” and “conventional step-up” thera-

pies in moderate-to-severe UC patients are limited.70 There-

fore, treatment should be based on the risk and benefit assess-

ment, considering the side effects and costs of drugs.

Statement 2
In patients with moderate-to-severe UC who achieve a clini-
cal response or remission with infliximab, adalimumab, go-
limumab, vedolizumab, ustekinumab, or tofacitinib, we rec-
ommend continuing the same agent to maintain the re-
sponse or remission (Strong recommendation, High quality 
of evidence).

In 16 RCTs, anti-TNF agents, vedolizumab, ustekinumab, and 

tofacitinib were superior to placebo for maintenance of remis-

sion (infliximab: RR, 2.25; 95% CI, 1.67–3.05; adalimumab: RR, 

2.28; 95% CI, 1.52–3.42; golimumab: RR, 1.88; 95% CI, 1.32–

2.68; vedolizumab: RR, 2.31; 95% CI, 1.63–3.28; tofacitinib: RR, 

3.09; 95% CI, 1.99–4.79; ustekinumab: RR, 1.83; 95% CI, 1.33–

2.49).71 Maintenance therapy with these medications had low 

rates of serious adverse events, and these rates did not signifi-

cantly differ from that observed with placebo. A dosage of 5 

mg twice daily is recommended for long-term maintenance 

with tofacitinib. A higher dosage should only be used in pa-

tients who lose their response at this dosage because the risk 

of venous thromboembolism might be increased in patients 

on a higher dosage of tofacitinib.52

It is unclear if biologic monotherapy is favored over thiopu-

rine monotherapy to maintain remission after induction with 

corticosteroids and biologics.19 The efficacies of biologics and 

thiopurines for maintenance of remission have not been com-

pared in a clinical trial because UC-SUCCESS was terminated 

early.72 5-ASA can be withdrawn for induction and mainte-

nance of remission in moderate-to-severe UC outpatients in 

whom it has failed and who have been switched to a biologic 

and/or immunomodulators or tofacitinib.73,74 A meta-analysis 

showed that the remission rates of anti-TNF agent- or tofaci-

tinib-treated patients with or without concomitant 5-ASA did 

not differ (RR, 0.92; 95% CI, 0.78–1.09).71

Episodic injection of anti-TNF agents is not recommended 

because it can lead to the generation of ADAs. The incidence 

of ADAs was 60% in patients receiving infliximab episodically, 

but only 6%–25% in those receiving scheduled infusions.75-77 

ADAs to infliximab are associated with reduced serum levels 

of infliximab, infusion reactions, and, in the majority of studies, 

loss of response.36,78-80 

Statement 3
We suggest TDM to optimize treatment in patients with 
moderate-to-severe UC who have lost their response to anti-
TNF agents (Conditional recommendation, Very low quali-
ty of evidence).

TDM has been increasingly adopted as a potential strategy to 

optimize anti-TNF agent therapy. One small RCT evaluated 

the effect of reactive TDM in patients with IBD. In this RCT, 69 

CD patients with recurred symptoms on maintenance thera-

py with infliximab were randomly assigned to TDM-guided 

treatment changes or empiric dose escalation.81 Although the 

cost of TDM-guided treatment was significantly lower than 

that of empiric dose escalation, attainment of remission at 

week 12 was similar in the 2 groups. However, these results 

should be carefully interpreted because the trough level of inf-

liximab ( ≥ 0.5 µg/mL) classified as therapeutic in this study is 

considerably lower than that of infliximab ( ≥ 5 µg/mL) which 

is widely used in recent clinical practice.

Reactive TDM may help to guide changes in treatment for pa-

tients who lose their response. Observational studies showed a 

beneficial effect of reactive TDM over empirical dose escala-

tion or switching to another class in patients who lost their re-

sponse to anti-TNF agents.82-85 In a pooled analysis incorporat-

ing 2 studies, 45% (60/134) of patients responded to dose es-

calation.82,83 Among them, 82% (41/50) and 8% (2/24) of pa-

tients with a subtherapeutic trough level without ADAs and 

with high ADAs responded to dose escalation, respectively. 

Yanai et al.84 reported similar results (55% of patients with loss 

of response and no/low ADAs vs. 15% of patients with loss of 

response and high ADAs). Patients who once responded to 

anti-TNF agents but have now lost this response could be 

managed based on their trough drug levels and antibodies. 

For patients with adequate serum levels of anti-TNF agents 

and higher levels of ADAs, a change to another class of drug is 

recommended rather than dose escalation or cycling with an-

other anti-TNF agent.85 Based on a network meta-analysis of 7 

RCTs including 1,580 patients exposed to anti-TNF agents, 

ustekinumab or tofacitinib rather than adalimumab or vedoli-

zumab is suggested for primary non-responders to inflix-

imab.69 However, this network meta-analysis has a limited 

quality of evidence because it is not a direct comparative 

study and caution is required when interpretating its findings.

Evidence supporting routine proactive TDM is limited and 
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the overall benefit remains uncertain. Although there has 

been no RCT that evaluates the role of proactive TDM for 

achieving induction of remission, 2 RCTs investigated the role 

of proactive TDM in the maintenance treatment of patients 

with IBD. In the TAXIT trial, all patients in whom the dose of 

infliximab was first optimized with 3–7 µg/mL as a target 

trough level were randomly assigned to the proactive TDM or 

non-TDM group.86 Attainment of clinical remission was simi-

lar in the 2 groups at 1 year; however, there was a lower rate of 

disease flare-ups and a cost-saving effect due to dose reduc-

tion in patients with a supratherapeutic trough level in the 

proactive TDM group.86 In the TAILORIX trial, dose intensifi-

cation based on clinical symptoms and the serum infliximab 

level did not elicit any significant beneficial effect compared 

with dose intensification based on clinical symptoms only.87 

Based on these results, a recommendation regarding routine 

proactive TDM in moderate-to-severe UC patients receiving 

anti-TNF agents cannot be made. However, the importance of 

proactive TDM is gradually emerging and it is therefore ex-

pected to be used more actively in the future.

Statement 4
We recommend infliximab in combination with thiopurines 
for induction of remission in patients with moderate-to-se-
vere UC over infliximab monotherapy (Strong recommen-
dation, Moderate quality of evidence).

A randomized, double-blind, three-arm trial called the UC-

SUCCESS study investigated the efficacy of treatment with a 

combination of infliximab and thiopurine compared with inf-

liximab or thiopurine monotherapy in 239 moderate-to-se-

vere UC patients who were naïve to anti-TNF agents. Cortico-

steroid-free remission (39.7% vs. 22.1%, P = 0.017), but not mu-

cosal healing (62.9% vs. 54.6%, P = 0.295), was more likely to be 

achieved at week 16 by patients on combination therapy than 

by patients on infliximab monotherapy.72 This finding is attrib-

uted to the better pharmacokinetics of the biologics when 

added to immunomodulators (elevated trough level and less 

immunogenicity). This study also showed that corticosteroid-

free remission was more effectively induced by combination 

therapy than by azathioprine monotherapy (39.7% vs. 23.7%, 

P = 0.032). The UC-SUCCESS study was prematurely termi-

nated before completion of the maintenance period and 

therefore did not provide information about maintenance of 

remission. A retrospective multicenter study incorporating 82 

patients in remission on infliximab and azathioprine reported 

that fewer patients on combination therapy suffered clinical 

relapse than patients who stepped down to infliximab mono-

therapy (median follow-up, 22.3 months; P = 0.049).88 This re-

sult suggests that combination therapy has a better clinical 

outcome than monotherapy during maintenance. On the oth-

er hand, the additive benefit of azathioprine and adalimumab 

is unclear.89-91 Therefore, adalimumab may be an alternative 

when clinicians are considering anti-TNF agent use in patients 

who are intolerant of or suffer adverse events in response to 

immunomodulators.

Statement 5
We recommend vedolizumab for induction of remission in 
patients with moderate-to-severe UC who have an inade-
quate response to anti-TNF agents (Strong recommenda-
tion, Moderate quality of evidence).

The anti-integrin antibody vedolizumab is expected to be effi-

cacious as a second-line treatment after failure of anti-TNF 

agents in moderate-to-severe UC patients because it has a dif-

ferent mechanism-of-action.16 In the induction trial of GEMINI 

1, vedolizumab-treated patients (n = 225) had higher clinical 

response, clinical remission, and mucosal healing rates than 

placebo-treated patients (n = 149) at week 6 (47.1% vs. 25.5%, 

16.9% vs. 5.4%, and 40.9% vs. 24.8%, all P < 0.001).44 Among pa-

tients receiving vedolizumab, 42.2% had been previously ex-

posed to anti-TNF agents and 36.4% had at least 1 anti-TNF 

agent failure experience. For patients with a history of anti-

TNF agent failure, the clinical response at week 6 was signifi-

cantly higher among those treated with vedolizumab than 

among those treated with placebo (39.0% vs. 20.6%; 95% CI, 

3.9–32.9; P = 0.01). The maintenance trial also found that ve-

dolizumab was superior to placebo in patients with a history 

of anti-TNF agent failure in terms of clinical remission. For pa-

tients with a history of anti-TNF agent failure, the clinical re-

mission rate at week 52 was 37.2% and 35.0% among those 

who continued to receive vedolizumab every 8 or 4 weeks, re-

spectively, but was only 5.3% among those who received pla-

cebo (all P < 0.001). Post-hoc analysis of the GEMINI 1 trial re-

vealed that patients who received 3 induction doses of vedoli-

zumab at weeks 0, 2, and 6 were more likely to be in sustained 

clinical remission at weeks 14–54 that patients who received 

placebo. The results were consistent in patients who had a his-

tory of anti-TNF agent treatment. For patients with a history of 

anti-TNF agent failure, the percentage of patients in clinical re-

mission, as assessed by a rectal bleeding subscore of 0, at 

weeks 14, 26, 38, and 52 was significantly higher among those 
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treated with vedolizumab (50%–60%) than among those 

treated with placebo (20%).92 The GEMINI-1 study, including 

the post-hoc analysis, showed that vedolizumab is effective in 

moderate-to-severe UC patients in the short- and long-term, 

regardless of whether they have a history of anti-TNF agent 

exposure.

A recent phase 3 RCT of Japanese moderate-to-severe UC 

patients reported that the clinical remission rate at week 60 

significantly differed between the vedolizumab- and placebo-

treated groups (56.1% vs. 31.0%; adjusted OR, 2.88; 95% CI, 

1.168–7.108), but the clinical response at week 10 did not. 

Subgroup analyses of patients with a history of anti-TNF agent 

use yielded similar findings. Among patients with a history of 

anti-TNF agent failure, the clinical response, clinical remission, 

and mucosal healing rates at week 10 did not differ between 

the subgroups, but the clinical remission and mucosal healing 

rates at week 60 were significantly higher in the vedolizumab-

treated group than in the placebo-treated group (58.8% vs. 

21.4%; adjusted OR, 37.4; 95% CI, 5.625–69.165; and 64.7% vs. 

28.6%; adjusted OR, 36.1; 95% CI, 3.332–68.937).64

The first head-to-head trial comparing different biologics in 

IBD, the VARSITY trial, showed the superior efficacy of vedoli-

zumab over adalimumab for moderate-to-severe UC.68 How-

ever, the benefit was not observed in patients who had a histo-

ry of anti-TNF agent therapy. Specifically, the clinical remis-

sion rate was 20.3% and 16% in the vedolizumab- and adalim-

umab-treated groups at week 52, respectively, among patients 

with a history of treatment with an anti-TNF agent other than 

adalimumab.68 However, vedolizumab and ustekinumab or 

tofacitinib have not been compared in a randomized trial. A 

recent network meta-analysis including 7 RCTs with 1,580 pa-

tients revealed that second-line vedolizumab is less effective 

than ustekinumab or tofacitinib in terms of induction of re-

mission in patients with a history of anti-TNF agent exposure 

(tofacitinib vs. vedolizumab: OR, 6.18; 95% CI, 1.00–38.00; 

ustekinumab vs. vedolizumab: OR, 5.99; 95% CI, 1.13–31.76).69 

Confidence in the estimates of induction of clinical remission 

using vedolizumab as a second-line therapy over placebo was 

low in a direct meta-analysis (OR, 1.55; 95% CI, 0.58–4.16).65 

However, the paucity and imprecision of the included studies 

and lack of dose intensification might attenuate the efficacy of 

vedolizumab.71

The benefit of dose intensification of vedolizumab for both 

induction and maintenance has been suggested based on re-

cent observational studies.93-96 In GEMINI LTS, the response 

rate was 53.1% (17/32) at week 28 among the subset of pa-

tients who received dose intensification from 8 weeks interval 

to 4 weeks interval.97 A systematic review and meta-analysis 

reported that the pooled IRs of loss of response were 39.8/100 

person-years follow-up among UC patients.98 The efficacy rate 

of vedolizumab intensification was 53.8% in secondary non-

responders with CD and UC.98 Regarding the efficacy of con-

comitant immunomodulators, the benefit of combination 

therapy over vedolizumab monotherapy is unclear. A recent 

meta-analysis evaluated the efficacy of combination therapies 

excluding anti-TNF agents. In subgroup analysis including 7 

observational studies, there was no benefit of inclusion of an 

immunomodulator over monotherapy in patients receiving 

vedolizumab (OR, 0.92; 95% CI, 0.60–1.41; I2 = 21%).99 Although 

no trials have specifically compared vedolizumab monothera-

py and combination therapy, this result is consistent with the 

low immunogenicity of vedolizumab.44

Vedolizumab, a gut-selective biologic targeting α4β7 integ-

rin, has a low risk of causing opportunistic infections. Less 

than 0.6% of patients were reported to have serious clostridial 

infection, tuberculosis, and sepsis.45 In clinical trials including 

GEMINI 1, GEMINI 2, and GEMINI LTS, the incidence of tu-

berculosis was 0.1/100 person-years.100 A network meta-anal-

ysis reported that the risk of infection was lowest for vedoli-

zumab (SUCRA, 0.81).69 Thus, vedolizumab is potentially safe 

in terms of reactivation of latent tuberculosis or primary tu-

berculosis. Together with its efficacy, the favorable safety pro-

file of vedolizumab makes it usable as a first- and second-line 

treatment in moderate-to-severe UC patients, especially in en-

demic regions such as Asia-Pacific countries.101

Statement 6
We recommend ustekinumab for induction of remission in 
patients with moderate-to-severe UC who have an inade-
quate response to anti-TNF agents (Strong recommenda-
tion, Moderate quality of evidence).

The UNIFI trial investigated the effects of 8 weeks of induction 

therapy and 44 weeks of maintenance therapy with ustekinu

mab in adults with moderate-to-severe UC who did not re-

spond to or were intolerant of corticosteroids, immunomodu-

lators, 1 or more anti-TNF agents, or vedolizumab.42 In total, 

961 patients were randomly assigned to receive 1 dose of pla-

cebo, 130 mg ustekinumab, or 6 mg/kg ustekinumab intrave-

nously. The percentage of patients with a history of any anti-

TNF agent and vedolizumab failure was 17.2%, 18%, and 14.7% 

in the groups that received 130 mg ustekinumab, 6 mg/kg ust
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ekinumab, and placebo, respectively. Patients who demon-

strated a response to induction therapy at week 8 were ran-

domly assigned to receive maintenance injections of placebo 

(175 patients) or 90 mg ustekinumab (every 12 weeks [172 

patients] or 8 weeks [176 patients]) subcutaneously. The pri-

mary outcome following induction and maintenance therapy 

was clinical remission at weeks 8 and 44, respectively. A sig-

nificantly higher percentage of patients was in clinical remis-

sion at week 8 upon treatment with 130 mg (15.6%) or 6 mg/

kg (15.5%) IV ustekinumab than upon treatment with placebo 

(5.3%) (P < 0.001 for both comparisons). Among patients who 

demonstrated a response to ustekinumab induction therapy 

and were randomized a second time, a significantly higher 

percentage of patients was in clinical remission at week 44 

upon subcutaneous (SC) injection of 90 mg ustekinumab ev-

ery 12 (38.4%) or 8 (43.8%) weeks than upon treatment with 

placebo (24.0%) (P = 0.002 and P < 0.001, respectively). The oc-

currence of serious adverse events, including death and ma-

lignancies, did not differ among the groups.

Data are lacking regarding dose optimization of ustekinum-

ab in moderate-to-severe UC patients who lose their response 

to maintenance therapy with ustekinumab. Two analyses in-

vestigated the pharmacokinetics of ustekinumab in moderate-

to-severe UC patients using data from the UNIFI trials. One in-

vestigated the association between the concentration of uste

kinumab and its efficacy during induction and maintenance 

therapy in moderate-to-severe UC patients according to clini-

cal effects, histologic features, and inflammation.102 The medi-

an trough concentration was approximately 3-fold higher with 

dosing every 8 weeks than every 12 weeks. Serum ustekinum-

ab concentrations were associated with both histologic and 

clinical features of efficacy as well as inflammation marker nor-

malization.102 Another study conducted population pharma-

cokinetics and exposure-response modeling analyses based 

on data from the UNIFI trials.103 Exposure-response modeling 

suggested that the efficacy of 6 mg/kg IV induction ustekinum-

ab therapy and 90 mg SC maintenance ustekinumab therapy 

every 8 weeks was greater than that of 130 mg IV induction 

ustekinumab therapy and 90 mg SC maintenance ustekinumab 

therapy every 12 weeks, respectively.103 

There is no recommendation for or against combination 

therapy with ustekinumab and immunomodulators over 

ustekinumab monotherapy in moderate-to-severe UC pa-

tients. Two observational studies reported contradictory re-

sults regarding whether combination therapy with an immu-

nomodulator is superior to ustekinumab monotherapy in IBD 

patients.104 One study included 363 patients (359 CD patients 

and 4 UC patients) who received maintenance therapy with 

ustekinumab and were followed up for at least 1 year. Among 

them, 120 patients treated with ustekinumab received combi-

nation therapy (33.1%, 57 received thiopurines and 63 received 

methotrexate). Patients who received combination therapy 

and ustekinumab monotherapy did not differ in terms of clini-

cal response and remission at week 14 (54.6% vs. 65.8%, P = 0.08), 

week 30 (71.6% vs. 77.4%, P = 0.33), or week 54 (62.1% vs. 67.0%, 

P = 0.52).104 Similar percentages of patients remained on treat-

ment or exhibited an endoscopic response at 1 year among 

patients who received combination therapy or ustekinumab 

monotherapy.104 However, Ma et al.105 reported that concur-

rent immunomodulation was associated with a lower risk of 

loss of response (hazard ratio, 0.39; 95% CI, 0.17–0.92) in main-

tenance therapy of 104 CD patients who achieved a steroid-

free response with ustekinumab induction.

The risk of tuberculosis reactivation is lower with ustekinum-

ab than with anti-TNF agents. In the PSOLAR study including 

40,388 PY, the overall IR of serious infection was higher for inf-

liximab (2.91/100 person-years) than for ustekinumab (0.93/ 

100 person-years).49

Statement 7
We recommend tofacitinib for induction of remission in pa-
tients with moderate-to-severe UC who have an inadequate 
response to anti-TNF agents (Strong recommendation, 
Moderate quality of evidence).

OCTAVE Induction 1 and 2, 2 multicenter, randomized, dou-

ble-blind, placebo-controlled phase 3 trials, evaluated the effi-

cacy of tofacitinib in terms of induction of remission in mod-

erately-to-severely active UC patients.65 In total, 1,139 patients 

were randomized (4:1) to be treated with 10 mg tofacitinib or 

placebo twice daily for 8 weeks. The primary endpoint and key 

secondary endpoint were clinical remission and mucosal heal-

ing at week 8, respectively. In OCTAVE Induction 1 and 2, the 

clinical remission rate at week 8 was 18.5% and 16.6% among 

tofacitinib-treated patients, respectively, and 8.2% and 3.6% 

among placebo-treated patients, respectively (P < 0.01 for both 

comparisons).65 Approximately 70% of patients had a history 

of treatment failure with immunomodulators other than bio-

logics or corticosteroids, 52% of patients had a history of anti-

TNF agent treatment failure (56% primary non-responders), 

and 46% of patients were using oral corticosteroids when they 

entered the trials.65 Among patients with a history of anti-TNF 
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agent failure in OCTAVE Induction 1 and 2, 11.1% (27/243) 

and 11.7% (26/243) of patients who received tofacitinib were 

in clinical remission at week 8, respectively, compared with 

1.6% (1/64) and 0% (0/60) of patients who received placebo, 

respectively (both comparisons were statistically significant).65 

Moreover, for patients who had been previously exposed to 

anti-TNF agents, the mucosal healing rate at week 8 was sig-

nificantly higher among those who received tofacitinib than 

among those who received placebo in both trials (OCTAVE 1: 

24% vs. 6.2%, P = 0.001; OCTAVE 2: 21.8% vs. 6.2%, P = 0.004).65 

These results suggest that tofacitinib effectively induces remis-

sion even in patients who have a history of anti-TNF agent fail-

ure. Meanwhile, 593 patients (45% of whom had a history of 

anti-TNF agent failure) who demonstrated a clinical response 

at the end of week 8 in OCTAVE Induction 1 or 2 following treat-

ment with 10 mg tofacitinib twice daily were re-randomized 

into OCTAVE Sustain.65 They received 5 or 10 mg tofacitinib 

twice daily as maintenance therapy or placebo for 52 weeks. 

Upon entry, 30% of patients were in remission. Clinical remis-

sion at week 52 was the primary endpoint of OCTAVE Sustain. 

At week 52, 34%, 41%, and 11% of patients who received 5 mg 

tofacitinib, 10 mg tofacitinib, and placebo were in remission, 

respectively. In addition, 37%, 46%, and 13% of patients who 

received 5 mg tofacitinib, 10 mg tofacitinib, and placebo achieved 

mucosal healing, respectively.65 There was no significant dif-

ference in the efficacy of tofacitinib relative to placebo in terms 

of anti-TNF failure status in subgroup analysis.65

Based on the OCTAVE program results, tofacitinib was ap-

proved for treatment of moderate-to-severe UC patients at a 

dose of 10 mg twice daily up to week 16 for induction of a re-

sponse and 5 mg twice daily for maintenance. Tofacitinib la-

bels state that the lowest effective dose needed to maintain a 

response should be used.106,107 However, a dose of 10 mg twice 

daily is allowed during maintenance therapy in patients who 

lose their response while on 5 mg twice daily maintenance 

therapy, but this high-dose maintenance therapy should be 

used for as short a duration as possible, taking into account 

the benefit and risk to the individual patient. A prospective 

study regarding the recapture response to tofacitinib after 

dose escalation evaluated data from an on‐going, open‐label, 

long‐term extension study called OCTAVE Open.108 Sixty-six 

patients who responded to tofacitinib induction therapy and 

were in remission following 52 weeks on 10 mg twice daily 

maintenance therapy were included in the dose de‐escalation 

group. These patients were de‐escalated to 5 mg twice daily in 

OCTAVE Open. Fifty-seven patients who responded to tofaci-

tinib induction therapy and experienced treatment failure due 

to flare-ups while on 5 mg twice daily maintenance therapy 

were included in the dose escalation group. These patients 

were escalated to 10 mg twice daily in OCTAVE Open.108 In 

the dose de‐escalation group at months 2 and 12, a clinical re-

sponse was maintained in 92.4% (61/66) and 84.1% (53/63) of 

patients, respectively, while remission was maintained in 

80.3% (53/66) and 74.6% (47/63) of patients, respectively.108 

In the dose escalation group at months 2 and 12, a clinical re-

sponse was recaptured in 57.9% (33/57) and 64.9% (37/57) of 

patients, respectively; 35.1% (20/57) and 49.1% (28/57) of pa-

tients were in clinical remission, respectively; and mucosal 

healing was observed in 40.4% (23/57) and 57.9% (33/57) of 

patients, respectively.108 These observations suggest that, for 

patients who initially respond to tofacitinib but become non-

responsive after dose reduction for maintenance, the response 

is recaptured in more than half of patients within 2 months af-

ter dose escalation to 10 mg twice daily, suggesting that a dose 

escalation strategy is effective and feasible. A retrospective, 

observational, cohort study included 134 UC patients (83% of 

whom had been treated with at least 1 biologic previously) 

who received tofacitinib in the UK. In total, 77.9% (81/104) of 

patients initially followed the standard induction regimen and 

started taking tofacitinib at a dosage of 5 mg twice daily after a 

median of 73 days (interquartile range, 56–99 days).109 Follow-

ing dose reduction, symptoms recurred in 32.4% (24/74; 95% 

CI, 22%–44%) of patients after a median of 41 days (interquar-

tile range, 26–91 days), and dose re-escalation recaptured the 

response in 47.4% (9/19; 95% CI, 25%–71%) of patients.109

Regarding the safety of tofacitinib in UC patients, a recent 

study analyzed pooled data from UC patients in phase 2 and 3 

trials and an open-label extension who received tofacitinib. It 

showed that the safety profile was similar to that reported for 

rheumatoid arthritis patients and UC patients who received 

other biologics, except for a dose-dependent higher IR of her-

pes zoster infections.110

Statement 8
We recommend that currently approved anti-TNF biosimi-
lars can be used for induction and maintenance of remis-
sion in patients with moderate-to-severe UC (Strong rec-
ommendation, Low quality of evidence).

Biosimilars are complex protein-based biological products 

that are highly similar, but are not identical, to an approved 

originator and whose safety, purity, and potency do not differ 
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in a clinically meaningful way.111 Manufacture of biosimilars 

leads to many opportunities for minor variations in their 

structures to arise because biologic products often have large, 

complex, protein-based molecular structures.111 Differences in 

the manufacturing process can also change the biologic prop-

erties of the molecule, and even affect the function and immu-

nogenicity of a biosimilar. Therefore, biosimilars must be ap-

proved through analytical, animal, clinical pharmacology, and 

clinical studies.111 The first biosimilar of infliximab, called CT-

P13, has a similar pharmacokinetic profile as originator inflix-

imab. Two phase 3 trials showed that the efficacy, toxicity, and 

immunogenicity of CT-P13 and originator infliximab are simi-

lar in remission and maintenance therapy for rheumatoid ar-

thritis (PLANETRA trial) and ankylosing spondyloarthritis 

(PLANETAS trial) patients, respectively.112-115 Similar phase 3 

trials were conducted of biosimilars of infliximab, namely, 

SB2,116-118 PF-06438179/GP1111,119 and ABP 710,120 in rheu-

matoid arthritis. The efficacy, safety, and immunogenicity pro-

files of these biosimilars were comparable with those of the 

originator. The same approach was used to assess ZRC-3197,121 

ABP 501,122,123 BI 695501,124 GP2017,125,126 SB5,127,128 PF-06410293,129 

and FKB327,130 which are biosimilars of adalimumab, in rheu-

matologic and dermatologic diseases. 

In a prospective cohort study from Hungary, 84 consecutive 

UC patients who started taking an infliximab biosimilar, CT-

P13, had a clinical response rate of 77.6% and a clinical remis-

sion rate of 58.6% at week 14 with comparable infusion reac-

tions (6.6%) and infectious adverse events (5.7%).131 Patients 

who were infliximab-naïve had a significantly higher clinical 

remission rate at week 14 than patients who had been ex-

posed to infliximab (65.1% vs. 33.3%, P < 0.05).131 In another 

prospective cohort study from Italy (PROSIT-BIO cohort), a 

subset of consecutive IBD patients had not been exposed to 

anti-TNF agents (n = 311) or had been previously exposed to 

biologics (n = 139). At weeks 8 and 24, CT-P13 yielded a clini-

cal remission rate of 95.7% and 73.7% in naïve patients, re-

spectively, and 97.2% and 62.2% in pre-exposed patients, re-

spectively.132 The expanded PROSIT-BIO cohort showed that 

the safety and efficacy of CT-P13 were consistent with those of 

originator infliximab in IBD patients at 12 months, although 

CT-P13 and originator infliximab were not directly compared.133 

In a recent meta-analysis up to January 2019 that included 1 

RCT and 15 observational studies of CT-P13-treated UC pa-

tients, the pooled clinical response rate was 0.68 (95% CI, 0.63–

0.72) and 0.54 (95% CI, 0.45–0.63) at weeks 8–14 and 48–63, 

respectively, and safety was tolerable.134 Although CT-P13 and 

originator infliximab have not been directly compared in UC 

patients, the PALETCD study of CD patients showed that the 

clinical response, clinical remission, and adverse events were 

comparable in the 2 groups up to week 30.135 

A SC CT-P13 formulation (CT-P13 SC) was recently devel-

oped that contains 120 mg/mL infliximab. A phase I study of 

CT-P13 SC was conducted with active IBD patients who were 

naïve to anti-TNF agents.136 Sixty-six patients (28 CD patients 

and 38 UC patients) and 65 patients (25 CD patients and 40 

UC patients) were randomly assigned to CT-P13 SC group 

and CT-P13 IV group at week 6, respectively, after they had 

been treated with CT-P13 IV at weeks 0 and 2. In terms of drug 

concentration at week 22, CT-P13 SC was not inferior to CT-

P13 IV, and the efficacy, safety, and immunogenicity outcomes 

did not differ between the 2 groups up to week 30. Patients re-

ceiving CT-P13 IV were switched to CT-P13 SC at week 30. 

Their efficacies and safety profiles were comparable in patients 

who received CT-P13 SC throughout and patients who switch

ed from CT-P13 IV up to week 54.136 Two phase 3 trials are cur-

rently ongoing and recruiting patients with UC (NCT04205643) 

and CD (NCT03945019).

With regard to adalimumab biosimilars, as with infliximab, 

there are no direct comparative studies in UC patients. How-

ever, efficacy, safety, and immunogenicity in 147 moderate-to-

severe CD patients were compared in a recent phase 3 RCT 

(VOLTAIRE-CD). It showed that the efficacy and safety of BI 

695501 were similar to those of the reference product up to 

week 24.137 Small retrospective studies in India showed that 

ZRC-3197 is a cost-effective and safe alternative to originator 

adalimumab for moderate-to-severe UC patients.138,139

Statement 9
We recommend that patients with UC receiving originator 
anti-TNF agents can be switched to currently approved anti-
TNF biosimilars if they are stable (Strong recommendation, 
Moderate quality of evidence).

The NOR-SWITCH non-inferiority trial enrolled consecutive 

patients with immune-mediated diseases such as CD (n =  

155) and UC (n = 93) who were receiving originator infliximab 

to maintain remission (at least 6 months). They were random-

ized to continue receiving originator infliximab or switch to 

CT-P13 up to week 52.140 Among patients who continued to 

receive originator infliximab or switched to CT-P13, disease 

worsened in 21.2% and 36.5% (95% CI, –29.3 to 0.7) of CD pa-

tients, respectively, and in 9.1% and 11.9% (95% CI, –15.2 to 
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10.0) of UC patients, respectively.140 The frequency of adverse 

events in originator infliximab-treated patients was compara-

ble with that in CT-P13-treated patients. The NOR-SWITCH 

extension trial assessed efficacy, safety, and immunogenicity 

in 197 patients (including 65 CD patients and 42 UC patients) 

on CT-P13 maintenance therapy and 173 patients (including 

62 CD patients and 38 UC patients) who switched from origi-

nator infliximab to CT-P13 at week 52 during the 78 week study 

period.141 Disease worsened in 20.6% and 13.1% of patients in 

the maintenance and switch groups for CD (95% CI, –5.2 to 

21.0), respectively, and in 15.4% and 2.9% of patients in the 

maintenance and switch groups for UC (95% CI, –0.1 to 25.0), 

respectively, while the safety profile was comparable between 

the arms.141 A subset of CD patients in the NOR-SWITCH main 

trial exhibited a difference that favored the originator and was 

close to being significant. However, subgroup analysis of CD 

and UC patients in the NOR-SWITCH main and extension tri-

als showed that the efficacy, safety, and immunogenicity of 

the originator were comparable with those of CT-P13 in CD 

and UC patients.142

In the PROSIT-BIO study, safety and efficacy did not differ 

between 97 IBD patients who switched to CT-P13 after receiv-

ing a mean of 18 originator infliximab infusions and 311 anti-

TNF agent-naïve IBD patients who received CT-P13.132 In the 

expanded PROSIT-BIO cohort, safety and efficacy did not dif-

fer between 155 patients who switched to CT-P13 after receiv-

ing a mean of 17 originator infliximab infusions and naïve pa-

tients at 12 months.133 In a prospective study of a Swedish co-

hort of 313 IBD patients (195 CD patients and 118 UC patients) 

who switched to CT-P13 from the originator, clinical disease 

activity index, quality of life, biomarkers, trough levels of drugs, 

and the proportion of patients in remission did not significant-

ly change compared with the baseline (time of switch) and the 

risk of adverse events did not increase during 12 months of 

follow-up.143

With regard to currently approved adalimumab biosimilars, 

data regarding switching to a biosimilar from the originator 

are lacking in UC patients. The VOLTAIRE-CD trial recently 

showed that efficacy and safety in moderate-to-severe CD pa-

tients who switched to BI 695501 from the reference product 

were comparable to those in patients in whom the reference 

product was used for maintenance therapy.137 A recent small, 

prospective, multicenter study of IBD patients reported that 

safety and efficacy were comparable in patients who switched 

to ABP501 or SB5 from the originator and patients who did 

not switch.144

Statement 10
We recommend infliximab or cyclosporine as a rescue ther-
apy in patients with ASUC who are refractory to IV cortico-
steroids (Strong recommendation, Moderate quality of evi-
dence).

A small Swedish-Danish RCT compared placebo and inflix-

imab as rescue therapy in 45 patients with ASUC that was re-

fractory to 4 days of treatment with IV corticosteroids. A single 

dose of 5 mg/kg infliximab (rate of surgery, 29% [7/24]) was 

superior to placebo (rate of surgery, 67% [14/21]) for reducing 

the colectomy risk within 90 days of hospitalization (RR, 0.44; 

95% CI, 0.22–0.87).145 Long-term follow-up showed the sus-

tained benefit of infliximab (rate of surgery, 50% [12/24]) over 

placebo (rate of surgery, 76% [16/21]) at 3 years.146

A French parallel, open-label RCT called the CYSIF trial com-

pared the efficacy of cyclosporine (n = 58; 2 mg/kg/day for 1 

week, followed by oral drug) and infliximab (n = 57; 5 mg/kg 

on days 0, 14, and 42) in patients with ASUC that was refracto-

ry to high-dose IV corticosteroids.147 Occurrence of treatment 

failure, including the absence of clinical response or steroid-

free remission, relapse, and severe adverse events, within 3 

months did not differ between the 2 groups (60% vs. 54%, re-

spectively; 95% CI, –7 to 19; P = 0.52).147 Additionally, colecto-

my-free survival was similar in the 2 groups (17% vs. 21%, re-

spectively, P = 0.60).147 In a retrospective study from Korea, the 

colectomy rate in patients with corticosteroid-refractory UC 

who received infliximab (n = 33) and cyclosporine (n = 10) was 

3% and 30% up to 12 months, respectively.148 However, the 

Cox proportional hazard model showed that rescue therapy 

was not an independent associated factor and did not find a 

difference between the groups (hazard ratio, 0.166; 95% CI, 

0.013–2.088; P = 0.164) in terms of prevention of colectomy.148 

Another recent Korean single-center retrospective study also 

showed that the cyclosporine group (n = 23) and the infliximab 

group (n = 98) did not show significant differences in the cu-

mulative rates of treatment failure (39.1% vs. 34.7%, P = 0.714) 

and colectomy (26.1% vs. 13.3%, P = 0.198) at 3 months in pa-

tients with corticosteroid-refractory ASUC.149 In a mixed meth-

ods, open-label, pragmatic randomized trial from the UK, 270 

ASUC patients received cyclosporine (n = 135) or infliximab 

(n = 135).150 Quality-adjusted survival (P = 0.603), which was 

the primary outcome, and Crohn’s and Ulcerative Colitis Ques-

tionnaire scores, EQ-5D, and SF-6D scores, which were the 

secondary outcomes, were similar in the 2 groups. Further-

more, the colectomy rate (48% for cyclosporine-treated pa-
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tients vs. 41% for infliximab-treated patients, P = 0.223) and 

mean time to colectomy (744 days for cyclosporine-treated 

patients vs. 811 days for infliximab-treated patients) were sim-

ilar in the 2 groups.

There is long-term persistence on infliximab therapy. By 

contrast, most patients only receive cyclosporine for a limited 

amount of time and subsequently switch to immunomodula-

tors or anti-TNF agents as a long-term maintenance therapy. 

In a recent case series, vedolizumab was used as a mainte-

nance therapy in corticosteroid-refractory UC patients who 

were in remission with co-induction with cyclosporine and 

vedolizumab for 6–12 weeks and had been exposed to inflix-

imab.151 In total, 73% (8/11) and 45% (5/11) of patients achieved 

a clinical response by week 14 and clinical remission by week 

52, respectively. However, data regarding the efficacy of main-

tenance therapy with vedolizumab in this patient population 

are very limited.

Retrospective observational studies that investigated the 

benefit of accelerated over standard infliximab dosing in ASUC 

patients reported different results. In 1 study, 132 patients re-

ceived standard infliximab therapy (5 mg/kg infliximab at 

weeks 0, 2, and 6) and 81 patients received accelerated inflix-

imab therapy ( > 5 mg/kg infliximab at shorter intervals).152 

Rates of in-hospital colectomy (8% vs. 9%; adjusted OR, 1.35; 

95% CI, 0.38–4.82) and colectomy during 24 months of follow-

up (P > 0.20) did not differ between the groups.152 Another study 

of ASUC compared 58 patients receiving accelerated dosing 

of infliximab and 87 patients receiving standard dosing (32 in 

the historical group [2010–2013] and 55 in the current group 

[2014–2017]).153 Time to colectomy was shorter in the histori-

cal standard dosing group (log-rank P = 0.0013), but was simi-

lar in the accelerated dosing and current standard dosing groups 

(log-rank P = 0.32).153 The authors concluded that time to col-

ectomy is significantly prolonged with accelerated dosing of 

infliximab in selected patients with more severe disease. In 

propensity score based analyses, 1 study of 52 ASUC patients 

reported that the 30 day colectomy rate (57% vs. 27%, P = 0.048) 

and index admission colectomy rate (53% vs. 23%, P = 0.045) 

were higher among patients on standard induction than among 

those on accelerated induction, but the overall colectomy rates 

at 12 months did not differ between the 2 groups (57% vs. 31%, 

P = 0.09).154 However, another study of 42 ASUC patients re-

ported that patients who received accelerated induction with 

infliximab required colectomy more rapidly within 30 days than 

those in the non-accelerated group (P = 0.001).155

A few recent case series reported the efficacy of rescue ther-

apy with tofacitinib for ASUC patients in whom IV corticoste-

roids fail.156-158 Post-hoc analysis of OCTAVE 1 and 2 suggested 

that stool frequency and rectal bleeding may decrease in 

about one-third of moderate-to-severe UC patients within 3 

days of therapy commencement.159 In the GETAID cohort in 

France, salvage therapy with tofacitinib (10 mg twice daily) 

was evaluated in 55 hospitalized patients who had refractory 

ASUC (median follow-up of 6.5 months).160 The incidence of 

colectomy at month 3 was estimated to be 21.1% in the GE-

TAID cohort, which is comparable with that in patients treated 

with infliximab or cyclosporine in the CYSIF trial. However, 

data concerning the efficacy of tofacitinib in ASUC patients 

are very limited and the level of evidence is very low. Prospec-

tive comparative studies investigating the effect and safety of 

tofacitinib in ASUC patients are needed.

Statement 11
We suggest that discontinuation of anti-TNF agents is not 
mandatory prior to surgery in patients with moderate-to-se-
vere UC (Conditional recommendation, Low quality of evi-
dence).

There is a controversy about the direct associations between 

biologics and postoperative complications. Several retrospec-

tive studies have been conducted. Lau et al.161 reported that 

increasing preoperative serum levels of anti-TNF agents were 

associated with unfavorable postoperative outcomes in CD 

patients, but not in UC patients. Zittan et al.162 also reported 

that preoperative anti-TNF agent therapy was not associated 

with an elevated risk of infectious and noninfectious compli-

cations, including pelvic abscesses, leaks, and wound infec-

tions, in UC patients following ileal-pouch anal anastomosis. 

Ward et al.163 studied Hospital Episode Statistics data from the 

National Health Service of England. They did not find any as-

sociation between preoperative anti-TNF agent therapy and 

postoperative complications in UC patients who underwent 

subtotal colectomy. Novello et al.164 reported that exposure to 

biologics including infliximab, adalimumab, and vedolizumab 

was not associated with increased morbidity in a matched 

case-control study. Abelson et al.165 performed a study using 

the New York State Department of Health Statewide Planning 

and Research Cooperative System database. They suggested 

that since the introduction of biologics, patients undergoing 

surgery had a worse postoperative morbidity during the index 

hospitalization and after 90 days and 1 year of follow-up. How-

ever, this study compared postoperative outcomes not ac-
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cording to the use of biologics, but only the operation years.

Yang et al.166 conducted a meta-analysis of case series in 

2009, soon after the introduction of infliximab, and found that 

preoperative treatment with infliximab increased patients’ risk 

of short-term postoperative complications. However, based on 

a meta-analysis in 2013 including 14 observational studies 

(CD in 6 studies and UC/IBD-unspecified in 8 studies), Bil-

lioud et al.167 reported that preoperative anti-TNF agent treat-

ment marginally increased overall postoperative complica-

tions in IBD patients, especially infectious complications in 

CD patients, but not in UC patients. In total, 41% and 33% of 

patients who received and did not receive anti-TNF agent 

therapy developed postoperative complications, respectively, 

and this difference was not significant (OR, 1.32; 95% CI, 0.94–

1.84).167 Furthermore, the percentages of patients with infec-

tious (21% vs. 16%; OR, 1.31; 95% CI, 0.55–3.07) and noninfec-

tious (33% vs. 24%; OR, 1.60; 95% CI, 0.85–3.00) complications 

were similar in the 2 groups.167 A prospective, multicenter, pi-

lot study by El-Hussuna et al.168 suggested that anti-TNF agents 

do not affect the surgical stress response or increase postoper-

ative complications. 

Although there is controversy about direct associations be-

tween biologics and postoperative complications and the level 

of evidence was low from the reviewed studies, preoperative 

anti-TNF use in UC patients may not be significantly associat-

ed with an increase of postoperative complications.

CONCLUSIONS

Anti-TNF agents, vedolizumab, ustekinumab, and tofacitinib 

showed efficacy and safety for induction and maintenance of 

remission in patients with moderate-to-severe UC. Although 

prospective comparative trials are needed in the future for 

consensus, infliximab showed efficacy in ASUC, and periop-

erative use of anti-TNF agents may not increase the risk of 

complications. Anti-TNF biosimilars also showed comparable 

efficacy and safety to originator anti-TNF agents. UC is still in-

curable, however, many clinical studies are in progress, and 

novel biologics and small molecules will provide more treat-

ment opportunities and improve quality of life for moderate-

to-severe UC patients. They also will offer more therapeutic 

options for physicians. These third guidelines have been de-

veloped based on recently published high quality clinical data 

with reference to the major relevant guidelines of other coun-

tries and with consideration of the situation in Korea. They 

may help physicians choose evidence-based treatment op-

tions to manage moderate-to-severe UC patients.
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