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Discontinuation of Scheduled Infliximab in Crohn’s Patients
With Clinical Remission: A Retrospective Single-Center Study
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Abstract

Background: It is crucial to determine whether infliximab (IFX)
therapy could be safely interrupted in Crohn’s disease (CD) patients
with clinical remission. The outcome and risk predictors of relapse
after IFX therapy stopped are controversial. The aim was to assess
the relapse and predictive factors after IFX discontinuation in CD pa-
tients with clinical remission.

Methods: A retrospective cohort of CD patients with clinical remis-
sion who discontinued scheduled IFX therapy at Nanfang Hospital
were included. The primary outcome was relapse. All patients were
followed up for more than 3 months. Demographic, clinical, and labo-
ratory parameters were evaluated for their predictive value of relapse.

Results: After a median follow-up period of 12.2(4.8 - 21.2) months,
55.7% (59/106) patients experienced a relapse. The cumulative re-
lapse rate was 39%, 48% and 61% at 6 months, 1 year and 2 years,
respectively. Based on multivariable analysis, CD-related surgery be-
fore infusion (P = 0.013, hazard ratio (HR): 2.671, 95% confidential
interval (CI): 1.230 - 5.798), step-up therapeutic regimen (P = 0.035,
HR: 2.073, 95%CI: 1.054 - 4.080), low albumin (Alb) level at week
0 (P=0.022, HR: 3.431, 95%CTI: 1.196 - 9.846) and high C-reactive
protein (CRP) level at week 30 (P =0.007, HR: 2.643, 95%CI: 1.310
- 5.332) were associated with clinical relapse.

Conclusions: After cessation of scheduled IFX therapy in CD pa-
tients with clinical remission, nearly half of the patients experienced a
relapse within 1 year. In the event of the presence of certain predictive
factors, IFX scheduled therapy should probably be continued.
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Introduction

Crohn’s disease (CD) is a chronic relapsing inflammatory dis-
order of the gastrointestinal tract [1]. With the advent of tumor
necrosis factor (TNF) antagonists, the concept of treating CD
patients has substantially changed [2-4]. Infliximab (IFX), a
chimeric (mouse/human) anti-TNF monoclonal antibody, has
been proven superior to the conventional therapies for CD not
only for remission induction but also for maintenance treat-
ment [5, 6] and profoundly influences clinical practice.

The optimal therapeutic strategy for IFX use in treating
CD is still debated despite more than a decade of clinical ex-
perience, such as the timing for starting IFX therapy, manage-
ment of loss of response, treatment of recurrence [7, 8]. Anoth-
er crucial issue is whether and when to stop biologic treatment
in patients with remission [8-11]. In clinical settings, cessation
of IFX therapy may be considered for various reasons includ-
ing increased risks of infection and malignancies [12-14].
Moreover, the substantial cost of anti-TNF treatment imposes
a great economic burden on CD patients. Consequently, most
CD patients seem to require a suitable alternative long-term
treatment strategy. This critical question has received attention
in several clinical studies, but the populations and designs of
these studies have differed, and the outcome after IFX therapy
termination has been controversial [15-20]. Pariente and Laha-
rie [10] suggested that patients should receive biologic treat-
ment at least 1 year to minimize the relapse risk after TNF
therapy withdrawal. Recent international guideline showed
that there were no sufficient data available on the discontinu-
ation of IFX therapy in CD patients and patients should be
re-evaluated before IFX therapy was considered to be stopped
[8].

The objective of the current study was to assess 1) the re-
lapse rate of CD in Chinese patients with clinical remission on
scheduled IFX therapy (about 8 months) discontinuation and
2) potential predictive factors associated with relapse.

Patients and Methods

Study population

Subjects were retrospectively identified from Nanfang Hospital
of Southern Medical University between July 2010 and April
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2016. Eligible patients were those who were in clinical remis-
sion with scheduled IFX treatment for about 8 months, and
then discontinued the agent based on physician global assess-
ment. All patients were followed up for more than 3 months.
Exclusion criteria were: 1) patients had previously biological
therapy; 2) those performed gastrointestinal resection during
IFX therapy; and 3) those had irregular maintenance infusions.
The diagnosis of CD was based on routine endoscopic, radio-
logical, histological and clinical criteria. Steroids were tapered
off at the time of IFX initiation in patients who underwent a
steroid treatment.

Definitions

Scheduled IFX infusions are commonly prescribed at 5 mg/
kg body weight with induction infusions at weeks 0, 2, and
6, followed by maintenance therapy every 8 weeks. Clinical
remission was defined as a Crohn’s disease activity index [21]
(CDAI) score of less than 150 points. Mucosal healing (MH)
was defined as a simple endoscopic score for Crohn’s disease
[22] (SES-CD) of less than 2. Clinical relapse was defined as
retreatment with a biologic therapy or systemic steroid or CD-
related surgery. And endoscopic relapse was defined as SES-
CD>2.

Data collection

CD patients who were treated with IFX (infusions at week
0, 2, and 6, then followed by maintenance infusions every 8
weeks) and discontinued the drug after clinical remission were
retrieved from an available IFX infusion database. Clinical and
endoscopic data were later retrieved from patient medical re-
cords.

Clinical and demographic data at each time of hospital
stay were collected, and CDAI score was calculated prior to
each IFX infusion. An endoscopy was performed between the
initial and the last IFX infusion, and SES-CD was calculated at
the same time. Hemoglobin (Hb), hematocrit (Hct), C-reactive
protein (CRP) and serum albumin (Alb) levels were measured
by routine procedures. Disease phenotypes of CD patients
were determined according to the Montreal classification [23].

Ethical consideration

No application for ethnics committee was needed as this was a
retrospective study, and the informed patient consent was ob-
tained.

Statistical analysis

Descriptive statistics was expressed as percentages for discrete
variables, and mean with standard deviation (SD) or median
with quartiles for continuous variables, as appropriate. The
rate of relapse was estimated by survival analysis. Variables
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All patients
n=138

Diagnosis changed during
IFX therapy
n=4

Surgery during IFX therapy
n=1

Irregular IFX infusions
n=7

Follow up time less than 3
months
n=8

Lost to follow up
n=12

Study population
n=106

Figure 1. Study population. IFX: infliximab.

were initially assessed for association with relapse using uni-
variate Cox proportional hazard regression analysis, and all
variables with P < 0.05 on univariate analysis were included in
a multivariable Cox model.

For statistical analysis, SPSS version 19.0 (IBM, Chicago,
IL, USA) was used. P-values were two-sided, and P < 0.05 was
considered significant.

Results

Patient characteristics

A total of 106 CD patients (72 males and 34 females) treated
with scheduled IFX infusions were included (Fig. 1). All pa-
tients discontinued IFX treatment after reaching a stable state
of clinical remission. The demographic, clinical, biologic, and
endoscopic characteristics of these patients are summarized in
Table 1.

The median time of follow-up after IFX cessation was
12.2 months (4.8 - 21.2). The median CDAI was 213.5 (160.0
- 265.3) at the beginning of the treatment. Twenty-eight pa-
tients had perianal disease and 16 underwent perianal abscess
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Table 1. Characteristics of the Included Patients

Characteristics

CD patients (n = 106)

Male, n (%)

Active smoker, n (%)

Age (years) at diagnosis, mean (SD)
Montreal classification

Age (years) at diagnosis, n (%)
<16 years (Al)
17 - 40 years (A2)
> 40 years (A3)

Disease site, n (%)
Ileum (L1)

Colon (L2)
Ileocolon (L3)

Disease behavior, n (%)
Inflammatory (B1)
Stricturing (B2)
Penetrating (B3)

Perianal disease, n (%)
Extraintestinal manifestations, n (%)
Disease duration (m), n (%)

<18

> 18
Gastrointestinal surgery before infusion, n (%)
Therapeutic regimen, n (%)

Step-up

Top-down
CRP level at week 0/30, median (IQR)
Alb level at week 0/30, median (IQR)
WBC level at week 0/30, median (IQR)
Hb level at week 0/30, median (IQR)
Hct level at week 0/30, median (IQR)
CDAI at week 0/30, median (IQR)
AZA at IFX discontinuation, n (%)

72 (67.9)
3(2.8)
26.6 (9.5)

10 (9.4)
83 (78.3)
13 (12.3)

36 (34.0)
7(6.6)
63 (59.4)

55 (51.9)
41 (38.7)
10 (9.4)
28 (26.4)
10 (9.4)

84 (79.2)
22 (20.8)
27 (25.5)

30 (28.3)
76 (71.7)

9.9 (3.0 - 38.9)/1.49 (0.48 - 6.11)

37.7 (33.7 - 41.6)/42.3 (39.2 - 45.7)

7.12 (5.91 - 8.92)/5.57 (4.83 - 6.58)

115.0 (101.0 - 130.3)/129.0 (117.5 - 143.0)
36.6 (32.7 - 40.5)/39.3 (35.9 - 43.2)

213.5 (160.0 - 265.3)/64.5 (39.8 - 90.5)

77 (72.6)

CRP: C-reactive protein; Alb: albumin; WBC: white blood cell; Hb: hemoglobin; Hct: hematocrit; AZA: azathioprine; CDAI:
Crohn’s disease activity index; SD: standard deviation; IQR: interquartile range.

operation before recruitment. Twenty-seven of 106 patients
underwent gastrointestinal surgery before the initial infusion.
In addition, 77 of the 106 patients were followed with 2 mg/
kg azathioprine treatment. At the time of IFX discontinuation,
35 patients had an endoscopy and 28 of them achieved MH.

Outcome of IFX discontinuation

At a median time of 12.2 months after cessation of IFX ther-
apy, 59/106 patients (41 males and 18 females) experienced
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a relapse. Five of them underwent CD-related surgery, four
patients received systemic steroid treatment, and 48 patients
restarted IFX therapy.

Duration of clinical remission after discontinuation of I[FX
is shown in Figure 2. The cumulative probability of relapse
after discontinuing IFX treatment was 39%, 48% and 61% at
6 months, 1 year and 2 years, respectively. Survival analysis
revealed that almost half the patients continued to be in re-
mission during the median follow-up period of 12.2 months.
Finally, 37% of patients were in remission up to the end of
follow-up after 4 years.
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Figure 2. The rate of remission after infliximab withdrawal in patients
with Crohn’s disease.

Factors associated with relapse

In the univariate analysis, eight factors proved to be associated
with relapse after IFX withdrawal (Table 2), including CD-
related surgery before IFX infusion (P = 0.049), step-up thera-
peutic regimen (P =0.027), low Hb level at week 0 (P =0.004),
low Hct level at week 0 (P = 0.020), low Alb level at week 0
(P =0.027), low Hct level at week 30 (P = 0.009), high CRP
level at week 30 (P = 0.000), and low Alb level at week 30 (P
=0.000). No other predictive factors of relapse (gender, age at
diagnosis, disease location, concomitant immunosuppressors,
and disease duration) were identified.

In a multivariable Cox model, CD-related surgery before
infusion (P = 0.013, hazard ratio (HR): 2.671, 95% confiden-
tial interval (CI): 1.230 - 5.798), step-up therapeutic regimen
(P=0.035, HR: 2.073, 95%CI: 1.054 - 4.080), low Alb level
at week 0 (P =0.022, HR: 3.431, 95%CI: 1.196 - 9.846) and
high CRP level at week 30 (P = 0.007, HR: 2.643, 95%CI:
1.310 - 5.332) were associated with relapse in these CD pa-
tients (Table 3).

Discussion

A consensus regarding whether and when IFX can be discon-
tinued safely in CD patients with IFX-induced remission is
still lacking. The results of recent studies differed greatly on
IFX treatment period and rates of relapse after IFX-induced
remission. Several studies from Western countries reported
that relapse rate 1 year after IFX withdrawal ranged from 36%
to 44% [15-17, 24, 25]. But the size of the cohorts was small,
the IFX treatment period was various, and most of the patients
were treated episodically. Scheduled maintenance therapy has
been proven more effective than episodic therapy [26, 27], and
our retrospective study assessed the relapse rate and predictors

Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™

after scheduled IFX treatment in Chinese CD patients with a
median follow-up of 12.2 months.

In China, there is a promotion strategy for IFX (two in-
fusions of IFX were free if four infusions have been fully
paid), so CD patients always stop IFX therapy after six infu-
sions (almost 8-month therapy) as well as achieving a clini-
cal remission. In our retrospective observational study, we
analyzed CD patients receiving six scheduled infusions of
IFX, a relapse was observed in 48% of the patients after 1
year follow-up, which was similar to the previous studies and
suggested nearly half of CD patients relapse within 1 year
[15, 16, 18]. The cumulative relapse rate was 61% at 2 years,
higher than that in a prospective observational study (51%)
[15]. A multidisciplinary European expert panel considered
anti-TNF mono-therapy withdrawal appropriate in cases af-
ter 2 years of clinical and endoscopic remission, and after 4
years of clinical remission. In case of combined therapy, an-
ti-TNF withdrawal, while continuing the impressive agents,
was considered appropriate after 2 years of clinical remission
[9]. Our data suggested that IFX withdrawal in CD patients
who achieved clinical remission after 8 months IFX sched-
uled therapy was not appropriate when the patients had high
risk factors.

Identification of a subgroup of patients with a low risk of
relapse and validation of the relevant predictors are crucial for
the cessation of IFX therapy. Several studies have reported
various factors associated with recurrence, such as elevated
CRP levels and fecal calprotecin, low Hb levels, dose inten-
sification, long disease duration and the presence of mucosal
damage [15, 28]. But two observational studies could not iden-
tify any risk factor for relapse [16, 19]. We also analyzed the
predictors according to clinical and biochemical parameters.
Consistent with these studies, our data also showed low Alb
levels at week 0 and elevated CRP levels at week 30 were as-
sociated with relapse. CRP is an indicator of inflammation, and
Alb levels reflect the overall nutritional status of the patients.
Our results suggest that adequate Alb levels in the beginning
and normalized CRP levels in the end period of scheduled IFX
infusions are associated with low risk of post-IFX discontinu-
ation relapse and IFX withdrawal may be considered in these
patients.

Step-up therapeutic strategy was also associated with
relapse. In an open randomized trial with 133 CD patients,
top-down therapeutic regimen proved to be better than con-
ventional step-up regimen in reducing remission rate and
MH [29]. In our study, about 70% patients received top-
down strategy, with most of them within 1 year after di-
agnosis. The multivariable analysis revealed that the long-
term remission rate of top-down group showed a significant
improvement. Absence of previous surgery is considered
favorable prognostic factor in CD. Our multivariable Cox
model also revealed that previous CD-related surgery pre-
dicted an earlier recurrence. Interestingly, Louis et al [15]
identified absence of previous surgical resection as a risk
factor for relapse.

Moreover, with the introduction of biological therapies for
IBD, the therapeutic target for CD has changed from clinical
remission to MH, even deep remission [30]. Even no consen-
sus has been achieved in terms of defining MH and DR in IBD,
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Table 2. Univariate Analysis of Factors Associated With Relapse

Variables Relapses/total P value Hazard ratio 95% CI
Sex

Female 18/34 0.605 1

Male 41/72 1.158 0.664 -2.017
Disease duration (months)

<18 42/84 0.072 1

>18 17/22 1.679 0.954 - 2.955
Age at diagnosis

<16 years (Al) 3/10 0.071 1

17 - 40 years (A2) 46/83 0.266 1.942 0.603 - 6.255

> 40 years (A3) 10/13 0.045 3.763 1.032 - 13.719
Location

Ileum (L1) 22/36 0.267 1

Colon (L2) 5/7 0.185 1.944 0.728 - 5.188

Ileocolon (L3) 32/63 0.660 0.885 0.513 - 1.525

Upper GI (L4) 0/0
Behavior

Inflammatory (B1) 25/55 0.094 1

Stricturing (B2) 27/41 0.081 1.624 0.942 - 2.800

Penetrating (B3) 7/10 0.070 2.171 0.937 - 5.027
Perianal disease

No 45/78 0.888 1

Yes 14/28 0.957 0.524 - 1.751
Extraintestinal manifestation

No 52/96 0.168 1

Yes 7/10 1.746 0.790 - 3.858
Therapeutic regimen

Top-down 37/76 0.027 1

Step-up 22/30 1.820 1.070 - 3.093
Combine therapy

No 48/86 0.624 1

Yes 11/20 1.179 0.611-2.272
CD-related surgery before infusion

No 39/79 0.049 1

Yes 20/27 1.718 1.002 - 2.947

Biologic variables at week 0
Low Hb level* (n=106)

No 14/38 0.004 1

Yes 45/68 2.419 1.325-4.416
Low Hct level** (n = 106)

No 17/41 0.020 1

Yes 42/65 1.955 1.112 - 3.438
CRP level (mg/L) (n=101)

<5 20/37 0.898 1

>5 36/64 1.036 0.600 - 1.791
Alb level (g/L) (n=102)

>40 15/38 0.027 1

<40 41/64 1.955 1.081-3.535

Biologic variables at week 30
Low Hb level* (n = 105)

No 33/66 0.277 1

Yes 25/39 1.335 0.793 - 2.245
Low Hct level** (n = 105)

No 28/62 0.009 1

Yes 30/43 1.992 1.188 - 3.341
CRP level (mg/L) (n = 93)

<5 30/68 0.000 1

>5 21/25 3.479 1.979 - 6.114
Alb level (g/L) (n=99)

>40 27/66 0.000 1

<40 26/33 2.717 1.567 -4.711

AZA after IFX discontinuation

No 14/29 0.109 1
Yes 45/77 1.644 0.896 - 3.018

CRP: C-reactive protein; Alb: albumin; Hb: hemoglobin; AZA: azathioprine; Cl: confidence interval. *Male patients < 130 g/L, female patients < 115
g/L. **Male patients < 0.4, female patients < 0.35.
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Table 3. Multivariable Cox Model

Variables P value Hazard ratio 95% CI

CD-related surgery before infusion 0.013 2.671 1.230 - 5.798
Step-up therapeutic regimen 0.035 2.073 1.054 - 4.080
Low Hb level at week 0 0.116 2.183 0.825-5.779
Low Hct level at week 0 0.439 0.678 0.253 - 1.817
Low Alb level at week 0 0.022 3.431 1.196 - 9.846
Low Hct level at week 30 0.531 1.258 0.613 -2.582
High CRP level at week 30 0.007 2.643 1.310-5.332
Low Alb level at week 30 0.819 0.916 0.434 - 1.935

After univariate analysis, variables with P < 0.05 were included in the multivariable Cox model. CRP: C-

reactive protein; Alb: albumin; Cl: confidence interval.

anti-TNF-induced MH and DR has been demonstrated to pro-
long remission and reduce rate of complications, hospitaliza-
tions and surgery [26, 27, 31]. A study suggested that MH as
an endpoint is cost effective in CD patients [32]. In our study,
only 35 patients performed an endoscopy and 80% (28/35)
achieved MH at the time of IFX discontinuation, and 10 of
28 relapsed during the follow-up period. On the contrary, a
recent study showed survival of CD patients who were in deep
remission (clinical and endoscopic healing; fecal calprotectin
< 150 mg/kg; CRP < 5 mg/L) was not better compared with
those who did not fulfill these criteria [33]. Further prospec-
tive, case-control and large scale studies should be performed
to identify predictors of sustained remission following with-
drawal strategies in CD.

The present study has several limitations. First, endos-
copy at the time of IFX initiation and withdraw was not per-
formed in all patients, and endoscopic activity score was cal-
culated by SES-CD, which could not assess the whole small
intestine. Second, due to the constraints, fecal calprotectin,
IFX trough levels and antibody status were not assessed in
our study. Last, as the retrospective study, it is not available
to assess the relapse rate according to risk strata. Even so, to
our knowledge, this is the first study focusing on the cessation
of IFX therapy after scheduled IFX treatment in Chinese CD
patient group.

In conclusion, our study showed a relatively high rate of
relapse in CD patients in 1 year after discontinuing the sched-
uled IFX therapy, especially those with high risks of relapse.
Improving nutritional status, normalized CRP levels, and an
early use of top-down strategy to avoid resection may help pa-
tients to have a better prognosis with sustained clinical remis-
sion.
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