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Background/Aims: Our study aimed to evaluate the long-term outcomes and risk factors for 
relapse after anti-tumor necrosis factor (TNF)-α cessation in inflammatory bowel disease (IBD) 
patients because they are not well established.
Methods: A retrospective multicenter cohort study was conducted involving patients with Crohn’s 
disease (CD) or ulcerative colitis (UC) from 10 referral hospitals in Korea who discontinued first-
line anti-TNF therapy after achieving clinical remission.
Results: A total of 109 IBD patients (71 CD and 38 UC) with a median follow-up duration of 56 
months were analyzed. The cumulative relapse rates at 1, 3, and 5 years were 11.3%, 46.7%, 
and 62.5% for CD patients and 28.9%, 45.3%, and 60.9% for UC patients. Multivariable Cox 
analysis revealed that discontinuation owing to the clinician’s decision was associated with lower 
risk of relapse (vs patient’s preference: hazard ratio [HR], 0.13; 95% confidence interval [CI], 0.04 
to 0.48; p=0.002) and adalimumab use was associated with higher risk of relapse (vs infliximab: 
HR, 4.42; 95% CI, 1.24 to 17.74; p=0.022) in CD patients. Mucosal healing was associated with 
lower risk of relapse (vs nonmucosal healing: HR, 0.12; 95% CI, 0.02 to 0.83; p=0.031) in UC 
patients. Anti-TNF re-induction was provided to 52 patients, and a response was obtained in 50 
patients. However, 25 of them discontinued retreatment owing to a loss of response (n=15), the 
patient’s preference (n=6), and other factors (n=4).
Conclusions: More than 60% of IBD patients in remission under anti-TNF therapy relapsed 
within 5 years of treatment cessation. Anti-TNF re-induction was effective. However, half of the 
patients discontinued anti-TNF therapy, and 50% of these patients discontinued treatment owing 
to loss of response. (Gut Liver 2021;15:752-762)
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INTRODUCTION

Anti-tumor necrosis factor (TNF)-α, which has revolu-
tionized treatment of inflammatory bowel disease (IBD), 
induces not only clinical remission but also mucosal heal-
ing and maintains improved quality of life and decreased 
risk of surgery and hospitalization in IBD patients.1-3 How-
ever, in real-world practice, the discontinuation of anti-
TNF has been attributed to various factors, including costs, 
or concerns regarding long-term safety.4

Opportunistic infections have become a major safety 
concern in patients undergoing anti-TNF.5-7 The risk of 
lymphoma has not been decisively associated with anti-
TNFs; however, malignancy may still be a concern with 
continued anti-TNF.8 In addition, cutaneous reactions and 
paradoxical immune-mediated complications have been 
reported.9 Furthermore, despite the introduction of bio-
similars, high costs of biologics increase the likelihood of 
discontinuation. Healthcare costs associated with IBD have 
shifted from hospitalization/surgery towards medication, 
such as anti-TNF.10

A significant number of IBD patients may experience 
remission or minimal symptoms for >10 years after initial 
presentation, suggesting that the relapsing-remitting course 
of IBD may allow—at least in some patients—abstinence 
from medication.11 Although several studies have been 
performed, the long-term outcomes of IBD patients after 
anti-TNF cessation are unclear.12-18 The current data are in-
sufficient to recommend discontinuation of anti-TNF.19-21 
This study aimed to evaluate the long-term outcomes and 
risk factors for relapse following discontinuation of anti-
TNF in IBD patients with remission.

MATERIALS AND METHODS

1. Study population
We conducted a retrospective multicenter cohort study 

involving patients from 10 referral hospitals of the IBD re-
search group of the Korean Association for the Study of In-
testinal Diseases. The inclusion criteria were as follows: (1) 
Crohn’s disease (CD) or ulcerative colitis (UC) treated with 
first-line anti-TNF maintenance and (2) discontinuation of 
anti-TNF after achieving clinical remission. The exclusion 
criteria were as follows: (1) irregular treatment; (2) follow-
up duration <1 year after discontinuation of anti-TNF; and 
(3) unclear reasons for discontinuation of anti-TNF. 

The study protocol was approved by the institutional 
review board of each participating hospital. On January 14, 
2019, the institutional review board of Samsung Medical 
Center provided their approval to conduct this study (IRB 

number: 2019-01-003-001). The study protocol conformed 
to the ethical guidelines of the 1975 Declaration of Helsinki 
as reflected in a prior approval by the institution’s human 
research committee. The requirement for informed con-
sent from patients was waived because only de-identified 
data routinely collected during hospital visits were used. 

2. Anti-TNF induction and maintenance therapy
The enrolled patients followed a prespecified schedule 

of anti-TNF induction and maintenance therapy. Inflix-
imab (IFX; RemicadeⓇ, Janssen Pharmaceutical, Beerse, 
Belgium or RemsimaⓇ, Celltrion, Incheon, Korea) was 
administered intravenously, as induction, at 5 mg/kg at 0, 
2, and 6 weeks; we then administered 5 mg/kg, as main-
tenance, every 8 weeks.22,23 Adalimumab (ADA; HumiraⓇ, 
AbbVie Inc., Chicago, IL, USA) was administered as in-
duction with 160 mg followed by 80 mg after 2 weeks via 
subcutaneous injection followed by maintenance of 40 
mg every other week.23,24 Patients with subsequent loss of 
response (LOR) during maintenance, were administered 
an escalated dose of IFX at 10 mg/kg every 8 weeks or a 
weekly ADA injection.25,26 

3. Definition of clinical remission, response, and 
relapse
Clinical remission was defined as Crohn's Disease Ac-

tivity Index <150 or the absence of fistula in CD or Mayo 
score of 0–2 or partial Mayo score of 0–1 for UC. Clini-
cal response was defined as a decrease of 70 points in the 
Crohn’s Disease Activity Index for luminal CD, a 50% de-
crease in the number of fistulas from baseline for fistuliz-
ing CD, or a decrease of 30% or 3 points in the Mayo score 
compared to the baseline for UC. Relapse was defined as 
Crohn’s Disease Activity Index >220 or new-onset fistula in 
CD or Mayo score ≥6 and endoscopic subscore ≥2 in UC, 
requirement for hospitalization/surgery associated with 
IBD progression, or re-initiation of steroids or biologics.

4. Outcome measurements
The laboratory findings, including hemoglobin, albu-

min, and C-reactive protein levels were measured before 
discontinuation of anti-TNF. The clinical features, includ-
ing age at the time of discontinuation, Montreal location 
(L1, ileum; L2, colon; or L3, ileocolon), behavior (B1, no 
strictures and no penetration; B2, strictures; or B3, pen-
etration) and perianal modifier (with or without perianal 
disease) in CD and Montreal disease extent in UC (E1, ul-
cerative proctitis; E2, left-sided UC; or E3, extensive UC), 
were retrospectively reviewed. History of intestinal opera-
tion, indication for anti-TNF (luminal or fistulizing CD), 
type of anti-TNF agent (IFX or ADA), duration of anti-
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TNF treatment, reasons for discontinuation of anti-TNF 
(clinician’s decision, patient’s preference, intolerance, and 
other factors), mucosal healing before discontinuation, and 
concomitant use of immunomodulators after discontinu-
ation were also assessed retrospectively. Mucosal healing 
was defined as no definite ulceration on endoscopy in CD 
or Mayo endoscopic score <2 in UC. The final disease sta-
tus and laboratory findings at the time of relapse or at the 
latest outpatient visit for patients without relapse, were re-
corded. In addition, the efficacy and safety of retreatment 
during the follow-up period were assessed in patients with 
anti-TNF retreatment after relapse.

The primary outcome was the rate of relapse at 1, 2, 3, 
and 5 years after discontinuation of anti-TNF. The second-
ary outcomes included risk factors associated with relapse, 
relapse-free survival after discontinuation of anti-TNF, and 
efficacy of anti-TNF retreatment.

5. Statistical analysis
Continuous variables are expressed as median with in-

terquartile range, while categorical variables are presented 
as absolute values and percentages. Continuous variables 
were analyzed using the unpaired Student t-test and Mann-
Whitney U test, while categorical variables were analyzed 
using the chi-square test and Fisher exact test. Using the 
Cox hazards model, the risk factors for relapse after anti-
TNF cessation were investigated. The survival curve repre-
senting the cumulative rate of relapse after discontinuation 
of anti-TNF was analyzed using the Kaplan-Meier method. 

A p-value <0.05 was considered statistically significant. All 
statistical analyses were performed using SPSS software 
version 25.0 for Windows (SPSS Inc., Chicago, IL, USA).

RESULTS

1. Baseline characteristics of the enrolled patients
A total of 125 IBD patients were eligible for this study. 

Sixteen patients were excluded as their follow-up period 
was <1 year. A total of 109 IBD patients (71 CD and 38 
UC) were eventually analyzed (Fig. 1). The baseline char-
acteristics of the patients are shown in Table 1. Most pa-
tients were aged ≤40 years at diagnosis. A greater number 
of CD patients discontinued anti-TNF ≤40 years compared 
to UC patients (p<0.001). Eighteen CD patients (25.4%) 
had a history of intestinal surgery and 28 CD patients 
(39.4%) were treated with anti-TNF for fistulizing. Ninety-
three IBD patients (85.3%) were treated with IFX. The me-
dian duration of anti-TNF before discontinuation was 12.0 
months (range, 9.0 to 26.5 months), and the duration be-
tween treatment with IFX and ADA were not significantly 
different (12.0 months [10.0 to 27.0] vs 12 months [5.0 to 
21.5]). The most common factors underlying discontinu-
ation of anti-TNF were clinician’s decision (29.4%) and 
patient’s preference (27.5%). Among UC patients, 28.9% 
of them discontinued anti-TNF owing to intolerance to 
adverse events (AEs), while 23.9% of the CD patients dis-
continued treatment owing to insurance/reimbursement 

Eligible patients (n=125)
Crohn s disease or ulcerative colitis patients with anti-TNF maintenance therapy
Discontinuation of anti-TNF administration after achieving clinical remission

Included in analysis
(n=109)

Relapse (n=69)

Exclusion criteria (n=16)
Follow-up duration after discontinuation of
anti-TNF therapy <1 year

Retreatment with
vedolizumab (n=2)

Clinical remission
(n=44)

Clinical response
(n=6)

No response
(n=2)

Continuation
of anti-TNF

(n=23)

Discontinuation
of anti-TNF

(n=21)

No retreatment with
biologics (n=15)

Retreatment with
anti-TNF (n=52)

Continuation
of anti-TNF

(n=2)

Discontinuation
of anti-TNF

(n=4)

Fig. 1.Fig. 1. Flowchart outlining the study 
protocol.
TNF, tumor necrosis factor.
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Table 1.Table 1. Baseline Characteristics of the Enrolled Patients

Characteristics Total (n=109) CD (n=71) UC (n=38) p-value*

Sex Male
Female

73 (67.0)
36 (33.0)

50 (70.4)
21 (29.6)

23 (60.5)
15 (39.5)

0.295

Age at diagnosis, yr Median (IQR) 
≤40
>40

26.0 (20.0–37.0)
88 (80.7)
21 (19.3)

23.0 (19.0–29.0)
67 (94.4)
4 (5.6)

38.0 (26.0–48.3)
21 (55.3)
17 (44.7)

<0.001
<0.001

Age at the time of discontinuation of anti-TNF 
therapy, yr

Median (IQR)
≤40
>40

31.7 (24.9–43.0)
77 (74.0)
32 (26.0)

28.0 (22.0–34.1)
63 (88.7)
8 (11.3)

44.0 (33.0–58.0)
14 (36.8)
24 (63.2)

<0.001
<0.001

Smoking status after discontinuation of anti-
TNF therapy

Non-/ex-smoker
Current smoker

104 (95.4)
5 (4.6)

66 (93.0)
5 (7.0)

38 (100.0)
0

0.161

Previous intestinal surgery Yes
No

18 (16.5)
91 (83.5)

18 (25.4)
53 (74.6)

0
38 (100.0)

0.008

Indications for starting anti-TNF therapy Active luminal
Fistulizing

81 (74.1)
28 (25.9)

43 (60.6)
28 (39.4)

38 (100.0)
0

<0.001

Type of anti-TNF Infliximab
   Remicade
   Remsima
Adalimumab
Golimumab

93 (85.3)
86
7

15 (13.8)
1 (0.9)

62 (87.3)
59
3

9 (12.7)
0

31 (81.6)
27
4

6 (15.8)
1 (2.6)

0.343

Duration of anti-TNF treatment, mo Median (IQR) 12.0 (9.0–26.5) 12.0 (10.0–24.5) 12.0 (8.0–32.0) 0.824
Montreal classification
   CD: Location Ileum

Colonic
Ileocolonic

10 (14.1)
11 (15.5)
50 (70.4)

-
-
-

   CD: Behavior Inflammatory
Stricturing
Penetrating

37 (52.1)
16 (22.5)
18 (25.4)

-
-
-

   CD: Perianal disease No
Yes

29 (40.8)
42 (59.2)

-
-

   UC: Disease extent Proctitis
Left-side
Extensive

-
-
-

9 (23.7)
13 (34.3)
16 (42.1)

Reasons for discontinuation of anti-TNF therapy Patient's preference
Clinician's decision
Intolerance to adverse effects
   Adverse effects
   Opportunistic infection
Others
   Pregnancy/nursing
   Insurance/reimbursement
   Other factors

30 (27.5)
32 (29.4)
18 (16.5)

11
7

29 (26.6)
7

17
5

21 (29.6)
18 (25.4)
7 (9.9)

4
3

25 (35.2)
6

17
2

9 (23.7)
14 (36.8)
11 (28.9)

7
4

4 (10.5)
1
0
3

0.006

Hemoglobin level at the time of discontinuation 
of anti-TNF therapy, g/dL

Median (IQR) 13.9 (12.3–14.9) 14.1 (12.5–15.2) 13.4 (12.1–14.6) 0.242

Albumin level at the time of discontinuation of 
anti-TNF therapy, mg/dL

Median (IQR) 4.3 (3.8–4.5) 4.3 (3.9–4.7) 4.1 (3.7–4.5) 0.111

CRP at the time of discontinuation of anti-TNF 
therapy, mg/dL

Median (IQR) 0.29 (0.05–0.73) 0.29 (0.04–0.74) 0.31 (0.07–0.92) 0.666

Mucosal healing before discontinuation of anti-
TNF therapy

No
Yes
Unknown

19 (17.4)
34 (31.2)
56 (51.4)

13 (18.3)
16 (22.5)
42 (59.2)

6 (15.8)
18 (47.4)
14 (36.8)

0.025

Immunomodulator use after discontinuation of 
anti-TNF treatment

No
Yes

44 (40.4)
65 (59.6)

22 (31.0)
49 (69.0)

22 (57.9)
16 (42.1)

0.006

Data are presented as number (%). 
CD, Crohn’s disease; UC, ulcerative colitis; IQR, interquartile range; TNF, tumor necrosis factor; CRP, C-reactive protein.
*For the comparisons between CD and UC.
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issues. The mucosal healing status was assessed in approxi-
mately half of the patients before discontinuation. Among 
them, two-thirds achieved mucosal healing. Immunomod-
ulator therapy was prescribed for 65 IBD patients (59.6%) 
after discontinuation of ant-TNF. 

2. Characteristics of the enrolled patients and relapse 
rates after discontinuation of anti-TNF 
The median follow-up duration (months) after dis-

continuation of anti-TNF was 56.0 (34.5 to 90.0) for IBD 
patients, 73.0 (37.0 to 117.0) for CD and 42.5 (27.3 to 65.3) 
for UC patients. After anti-TNF cessation, relapse was 
noted in 69 IBD patients (63.3%), including 50 CD (70.4%) 
and 19 UC (50.0%). The cumulative relapse rates at 1, 2, 
3, and 5 years for IBD patients were 17.4%, 32.9%, 46.7%, 
and 62.9%, respectively, 11.3%, 31.4%, 46.7%, and 62.5%, 
respectively for CD patients. The cumulative relapse rates 
for UC patients, were 28.9%, 34.8%, 45.3%, and 60.9%, re-
spectively (Fig. 2). 

3. Predictors of relapse after discontinuation of anti-
TNF
In CD patients, the multivariable Cox analysis showed 

that ADA use was associated with higher risk of relapse (vs 
IFX: hazard ratio [HR], 4.42; 95% confidence interval, 1.24 
to 17.74; p=0.022) and discontinuation of treatment ow-
ing to clinician’s decision was associated with lower risk of 
relapse (vs patient’s preference: HR, 0.13; 95% confidence 
interval, 0.04 to 0.48; p=0.002) (Table 2). The relapse-free 
survival curves based on the type of anti-TNF agent and 
reasons for discontinuation of anti-TNF in CD patients are 
shown in Fig. 3. However, for UC patients, the Cox analysis 

revealed that the risk of relapse was negatively associated 
with the mucosal healing before discontinuation of anti-
TNF (vs non-mucosal healing: HR, 0.12; 95% confidence 
interval, 0.02 to 0.83; p=0.031) (Table 3). The relapse-free 
survival curves for mucosal healing in UC patients are 
shown in Fig. 4.

4. Efficacy and safety of retreatment with anti-TNF
After relapse, 52 IBD patients (75.4%; 40 CD and 12 UC), 

underwent anti-TNF re-induction. Two patients (3.8%) 
experienced anti-TNF-related infusion reactions. Forty-
four patients achieved remission, and six patients showed 
response to retreatment. However, anti-TNF retreatment 
was discontinued in 25 IBD patients (50%; 17 CD and eight 
UC). The reasons for discontinuation were LOR for 15 pa-
tients (including three cases of intolerance); patient’s prefer-
ence, six patients; clinician’s decision, two patients; and other 
factors, two patients. The median time to LOR was 60.0 
months (range, 45.7 to 74.3 months). The cumulative rate 
of LOR during retreatment was 11.3% at 1 year, 20.6% at 2 
years, 31.5% at 3 years, and 55.4% at 5 years.

The same anti-TNF agents were re-induced in 44 pa-
tients; however, the anti-TNF agents were switched (IFX to 
ADA [n=6], or vice versa [n=2]) in eight patients. Thirty-
six of 44 patients (81.6%) in whom anti-TNF agents were 
same achieved clinical remission, whereas 23 of these 
(54.8%) discontinued retreatment. All eight patients for 
whom the anti-TNF agent was switched achieved clinical 
remission; however, treatment was discontinued owing 
to patient’s preference (n=1) and intolerance to AE (n=1, 
skin eruption; same AE to first-line anti-TNF). Although 
there was no statistically difference (p=0.247), the rate of 

Fig. 2.Fig. 2. Relapse-free survival rates after the discontinuation of anti-tumor necrosis factor therapy. (A) Overall inflammatory bowel diseases (IBD); (B) 
Crohn’s disease (CD) and ulcerative colitis (UC).
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Fig. 3.Fig. 3. Relapse-free survival rates in patients with Crohn’s disease after the discontinuation of anti-tumor necrosis factor (TNF) according to type 
of anti-TNF agent (A) and reason for the discontinuation of anti-TNF (B).

Table 2.Table 2. Predictors of Relapse after the Discontinuation of Anti-TNF Therapy in Patients with Crohn’s Disease

Characteristics HR (95% CI)* p-value*

Sex Female
Male

1
0.59 (0.19–1.85) 0.367

Age at diagnosis, yr ≤40
>40

1
0.30 (0.03–3.27) 0.324

Age at the time of discontinuation of anti-TNF therapy, yr ≤40 
>40 

1
2.04 (0.39–10.79) 0.402

Smoking status after discontinuation of anti-TNF therapy Non-/ex-smoker
Current smoker

1
0.53 (0.06–4.72) 0.571

Previous intestinal surgery No
Yes

1
2.16 (0.87–5.38) 0.097

Indications for initiation of anti-TNF therapy Active luminal
Fistulizing

1
0.57 (0.25–1.29) 0.179

Type of anti-TNF Infliximab
Adalimumab

1
4.42 (1.24–17.74) 0.022

Duration of anti-TNF treatment, mo 1.01 (0.98–1.03) 0.704
Montreal location Ileum or ileocolonic

Colonic
1

0.97 (0.31–3.04) 0.961
Montreal behavior Inflammatory

Stricturing or penetrating
1

1.10 (0.46–2.63) 0.835
Perianal disease No

Yes
1

1.49 (0.62–3.55) 0.372
Reason for discontinuation of anti-TNF therapy Patient’s preference

Clinician’s decision
Intolerance to adverse effects
Others

1
0.13 (0.04–0.48)
0.43 (0.11–1.75)
0.62 (0.26–1.51)

0.023 
0.002
0.240
0.296

Hemoglobin level at the time of discontinuation of anti-TNF therapy, g/dL 0.86 (0.61–1.20) 0.370
Albumin level at the time of discontinuation of anti-TNF therapy, mg/dL 0.58 (0.23–1.43) 0.234
CRP level at the time of discontinuation of anti-TNF therapy, mg/dL 1.01 (0.96–1.05) 0.795
Mucosal healing before discontinuation of anti-TNF therapy No

Yes
Unknown

1
0.84 (0.21–3.37)
0.74 (0.22–2.49)

0.865
0.804
0.629

Immunomodulator use after discontinuation of anti-TNF therapy No
Yes

1
0.70 (0.30–1.64) 0.411

TNF, tumor necrosis factor; HR, hazard ratio; CI, confidence interval; CRP, C-reactive protein.
*Multivariable analysis.
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retreatment cessation was lower in patients for whom the 
anti-TNF agent was switched than for those retreated with 
the same agent (25.0% vs 54.8%). LOR was noted in one 
patient for whom the anti-TNF agent was switched. 

AEs following anti-TNF retreatment were noted in six 

IBD patients (11.5%; five CD and one UC). They were 
newly developed, except for one CD patient. AEs included 
pruritis and skin eruptions. Only one patient, among them, 
retreated with switched anti-TNF. 

DISCUSSION

After discontinuation of anti-TNF for IBD patients 
under remission, relapse was noted in 70.4% of CD and 
50.0% of UC patients during 73.0 and 42.5 months, respec-
tively. The relapse rates at 1 and 5 years for CD patients 
were 11.3% and 62.5%, respectively, while those for UC 
patients were 28.9% and 60.9%, respectively. Type of anti-
TNF agent and reasons for discontinuation of anti-TNF 
were associated with relapse in CD patients. The mucosal 
healing before discontinuation of anti-TNF was associated 
with a low risk of relapse in UC patients.

In most studies reporting on the outcomes of IBD pa-
tients after discontinuation of anti-TNF, follow-up dura-
tion was 1 to 2 years, and they reported similar relapse 
rates of approximately 50%.4,12,13,27-30 Few studies have 
reported on the long-term outcomes. The follow-up dura-
tion in our study was 4.7 years (range, 2.9 to 7.5 years). 
In a follow-up study of the STORI trial (102 patients with 
follow-up of 7 years), the relapse rates for CD patients at 

Table 3.Table 3. Predictors of Relapse after the Discontinuation of Anti-TNF Therapy in Patients with Ulcerative Colitis

Characteristics HR (95% CI)* p-value*

Sex Female
Male

1
0.44 (0.05–4.10) 0.473

Age at diagnosis, yr ≤40 
>40

1
0.51 (0.08–3.20) 0.468

Age at the time of discontinuation of anti-TNF therapy, yr ≤40 
>40 

1
2.46 (0.39–15.60) 0.339

Type of anti-TNF Infliximab
Adalimumab or golimumab

1
0.56 (0.07–4.22) 0.571

Duration of anti-TNF treatment, mo 0.98 (0.94–1.02) 0.301
Disease extent Proctitis or left side

Extensive
1

1.44 (0.33–6.37) 0.629
Reasons for discontinuation of anti-TNF therapy Patient’s preference

Clinician’s decision
Intolerance to adverse effects
Others

1
1.65 (0.30–9.05)
2.27 (0.24–21.86)
4.51 (0.48–42.29)

0.594 
0.566
0.480
0.187

Hemoglobin level at the time of discontinuation of anti-TNF therapy, g/dL 1.52 (0.73–3.17) 0.266
Albumin level at the time of discontinuation of anti-TNF therapy, mg/dL 2.57 (0.30–21.80) 0.388
CRP level at the time of discontinuation of anti-TNF therapy, mg/dL 1.07 (0.58–1.98) 0.818
Mucosal healing before discontinuation of anti-TNF therapy No

Yes
Unknown

1
0.12 (0.02–0.83)
0.22 (0.03–1.53)

0.089
0.031
0.126

Immunomodulator use after discontinuation of anti-TNF therapy No 1
Yes 0.61 (0.18–2.04) 0.418

TNF, tumor necrosis factor; HR, hazard ratio; CI, confidence interval; CRP, C-reactive protein.
*Multivariable analysis.
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Fig. 4.Fig. 4. Relapse-free survival rates in patients with ulcerative colitis af-
ter the discontinuation of anti-tumor necrosis factor according to the 
mucosal healing status.
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1 year (43.9%) and 2 years (52.2%) were higher than our 
observed rates.13 In a meta-analysis, the risk of relapse in 
CD patients at 12 months (40%) and at ≥25 months (49%) 
was also higher than our observed rates at 1 and 3 years.14 
However, in a Spanish study (1,055 patients with follow-
up of 2.4 years), the relapse rates for IBD patients at 1 year 
(24%) were similar with our observed rates.12

Several studies have identified the risk factors for re-
lapse after discontinuation of anti-TNF. The STORI trial 
suggested that the risk factors for relapse included male, 
low hemoglobin, increased C-reactive protein and fecal 
calprotectin levels.4 According to a Spanish study, the risk 
of relapse was increased by ADA use, elective discontinua-
tion, intolerance to AEs, colonic involvement, and strictur-
ing behavior.12 Immunomodulator treatment following dis-
continuation and age decreased the risk in CD patients.12,31 
According to Papamichael et al. ,15 diagnosis of IBD at 
age ≥25 years was associated with sustained remission. A 
prospective study reported that a history of biologics and 
dose-intensification during the 1-year of biological therapy 
(p=0.011 and p=0.024, respectively) were associated with 
the need for and time to biologics re-initiation.30 We found 
that ADA use was associated with the risk of relapse com-
pared with IFX use in CD patients, consistent with the 
findings of the Spanish study; however, our reported HR 
was relatively higher.12 Furthermore, both median time 
to relapse and follow-up duration after discontinuation 
were shorter for patients on ADA (14.0 and 36.0 months, 
respectively) than for those on IFX (39.0 and 78.5 months, 
respectively). The 1-year relapse rate was higher with ADA 
(22.2%) than with IFX (9.7%). The onset of action was 
faster for IFX than for ADA. Therefore, patients with ADA 
may report less deep remission compared with patients 
with IFX for similar treatment periods. However, this result 
should be interpreted carefully because as the proportion 
of patients treated with ADA was only 12.7%, the possibil-
ity of bias cannot be disregarded; moreover, undetectable 
variables, which may have been associated with relapse, 
were not evaluated.

In CD patients, discontinuation of anti-TNF based on 
the clinician’s decision was associated with a lower risk of 
relapse compared with the patient’s preference. Discontin-
uation based on the clinician’s recommendation was an at-
tempt at de-escalation. The clinician evaluated the patient’s 
disease activity, confirmed clinical/endoscopic remission, 
and then decided to withdraw anti-TNF. CD patients who 
discontinued anti-TNF on the clinician’s recommendation 
showed a higher degree of inflammatory behavior and 
presented with unknown mucosal healing status compared 
with those who discontinued treatment for other reasons; 
however, statistically significant differences were not 

observed. In our study, we found that the risk of relapse 
was negatively associated with mucosal healing before 
the discontinuation of anti-TNF in UC patient although 
this observation was not validated in other studies. Even 
though the rate of unknown cases of mucosal healing be-
fore discontinuation was too high, patient without mucosal 
healing before discontinuation showed definitely higher 
rate of relapse after discontinuation of anti-TNF therapy 
than patients with mucosal healing before discontinuation. 
The most common reason for discontinuation of anti-TNF 
was clinician decision (33.9%) in patients with unknown 
mucosal healing status. In clinical settings, patients were 
reluctant to perform endoscopy, when the reason for dis-
continuation of anti-TNF therapy was patient’s preference 
or intolerance. We estimated that symptoms were com-
pletely relieved and general conditions improved in many 
cases of patient’s preference, but we could not quantify it. 
We assumed that meaningful proportion of patients with 
unknown mucosal healing status, achieved mucosal heal-
ing, even though 51.4% of patients could not be confirmed 
mucosal healing. A systematic review reported that the 
relapse rate was lower when anti-TNF was withdrawn 
based on both clinical and endoscopic remission (mucosal 
healing) rather than clinical remission alone.32 Therefore, 
mucosal healing should be evaluated when considering 
anti-TNF cessation. 

Similar to other studies, retreatment of relapsed patients 
with anti-TNF was effective and safe.12,14 However, LOR or 
intolerance was noted for a significant number of patients 
who responded to anti-TNF; these factors may lead to 
retreatment cessation. Fifty IBD patients (30%), including 
11 CD and four UC, showed LOR and the cumulative rate 
of LOR during retreatment was 11.3% at 1 year, 20.6% at 2 
years, 31.5% at 3 years, and 55.4% at 5 years. The median 
duration of retreatment was 47.0 months (range, 24.4 to 
69.6 months) and cumulative rate of retreatment cessation 
was 69.8% during the entire follow-up period. According 
to study of Ben-Horin and Chowers,33 the incidence of 
LOR showed in the steep slope in the first year and became 
more gradual in ensuing years. And Casanova et al.34 re-
vealed that the probability of achieving remission in the 
short term was associated with the reason for discontinu-
ing the first anti-TNF. The rate of LOR during anti-TNF 
maintenance was 52.1% at 5 years in our previous study, 
including IBD patients with first anti-TNF treatment, in 
contrast to present study, composed of selected patients 
who achieved clinical remission and sustained good re-
sponse during 12.0 months (range, 9.0 to 26.5 months) 
of first anti-TNF treatment.35 Considering these points, 
we assumed that patients analyzed in our present study, 
showed less incidence of LOR than patients with first 
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anti-TNF treatments. To take into account the relatively 
high cumulative rate of LOR and discontinuation during 
retreatment, in the present study, despite the effectiveness 
and safety of retreatment, the decision for discontinuation 
of anti-TNF should be re-considered. It would be better 
that patient who achieved only clinical remission without 
deep remission did not cease anti-TNF.

Most patients were retreated with the same anti-TNF 
agent, and only eight patients were retreated with switched 
agent. The rate for clinical remission was higher, rate of 
retreatment cessation was lower, and rate of LOR during 
retreatment was lower for patients for whom the anti-TNF 
agent was switched compared to those for patients retreat-
ed with the same agent (p=0.330, p=0.247, and p=0.412, 
respectively); however, the difference was not statistically 
significant. Therefore, switching the type of anti-TNF 
agent may be considered when patients are retreated with 
anti-TNF; this finding is consistent with previous stud-
ies.34,36 

There are several limitations. First, this study was a ret-
rospective study. Selection bias could not be disregarded, 
despite adjustment for the relevant variables. Second, since 
our cohort only included Koreans, the generalization of 
our findings to IBD patients of other ethnicities is not 
clear. Third, therapeutic drug monitoring and anti-drug 
antibody were not evaluated before discontinuation, al-
though conventional reactive therapeutic drug monitoring 
and anti-drug antibody were used to evaluate the efficacy 
of anti-TNF. Forth, the mucosal healing was assessed in 
approximately half of the patients before discontinuation, 
because of a real-world study. 

In conclusion, despite the proven efficacy of anti-TNF 
treatment for IBD patients, some patients discontinued 
treatment in the real-world practice for various reasons. In 
this study, we identified that the 1-year relapse rate was ap-
proximately 20% lower than that expected, although about 
60% of IBD patients with anti-TNF in remission, relapsed 
at 5 years after treatment cessation. Anti-TNF re-induction 
appeared to be effective and safe; however, half of the pa-
tients discontinued retreatment, and 50% of such patients 
discontinued retreatment owing to LOR. Therefore, before 
deciding on anti-TNF cessation, the type of anti-TNF 
agent, reason for discontinuation, and mucosal healing 
status should be carefully considered for IBD patients. In 
addition, switching the anti-TNF agent may be better for 
reducing the risk of LOR when patients were retreated 
with anti-TNF. Further prospective studies are needed to 
validate these findings.
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