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ABSTRACT
BACKGROUND AND AIMS: Relapse rates after discontinuing anti-tumor necrosis factor-α (TNFα) therapy of 
infl ammatory bowel disease (IBD) patients in deep remission are poorly understood. This prospective single-
center open-label study evaluated the relapse rates of IBD patients after stopping anti-TNFα therapy.
METHODS: All IBD patients who were in clinical remission and stopped anti-TNFα therapy in 2011–2013 and 
were followed up for at least 12 months were enrolled. The “Ultradeep” patients were in calprotectin-negative 
(<50 ng/g) deep remission for at least six months and ceased anti-TNFα therapy on physician recommendations. 
The “clinical” patients were in clinical but not deep remission and ceased anti-TNFα therapy for other reasons. 
Relapse rates were assessed and relapse risk factors identifi ed.
RESULTS: One year after stopping, 27 % and 27 % of the Ultradeep (n = 11) and Clinical (n = 11) patients 
relapsed, respectively. Two years after stopping, 57 % and 62 % relapsed, respectively (p = 0.89). All relapsed 
patients who underwent retreatment with anti-TNFα therap y re-entered remission. Male sex was a signifi cant 
risk factor for relapse (p = 0.03).
CONCLUSION: Our study showed that even highly selected IBD patients who lack clinical, endoscopic or labo-
ratory signs of disease activity have a relatively high relapse rate in the follow-up period after ceasing anti-TNFα 
therapy (Tab. 2, Fig. 3, Ref. 24). Text in PDF www.elis.sk.
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Introduction

Infl ammat ory bowel diseases (IBD) include ulcerative colitis 
(UC) and Crohn’s disease (CD), and are idiopathic chronic relaps-
ing infl ammatory conditions of the gastrointestinal tract. Biological 
therapy with monoclonal antibodies against tumor necrosis factor 
α (anti-TNFα) such as infl iximab and adalimumab have signifi -
cantly improved the management of CD and UC patients  (1–5). 
However, anti-TNFα therapy has some risks and burdens. Firstly, 
since it is essentially a specifi c immunosuppressive therapy, there 
is ongoing concern that it could aggravate latent or concomitant 
infections and/or compromise oncological immune surveillance. 
Indeed, although anti-TNFα monotherapy is considered safe, the 
risk of infections, especially opportunistic infections, is increased 
when it is given in combination with other immunosuppressives 

or corticosteroids  (6–8). Secondly, over time, there is a cumu-
lative increase in secondary loss of response, largely because of 
the development of blocking anti-drug antibodies. Last but not 
least, therapy with anti-TNFα remains an expensive treatment  (9). 

Given the potential risks and burdens of long-term biological 
therapy, it has been asked how long it should be continued and 
when it can be safely stopped  (10). However, the data on these is-
sues are scarce and confl icting, and consequently generally accept-
ed stopping rules have not yet been developed. At the time when 
the current study was initiated, there were only a few observational 
clinical studies that examined the relapse rates of CD patients after 
infl iximab withdrawal. One was a prospective observational study 
with 46 patients from Domenech. The cumulative relapse rate at 
1 year in the latter study was reported to be 43 %  (11). Similarly, 
the study of 48 patients by Waugh et al. found cumulative relapse 
rates at 1 and 2 years of 42 % and 65 %, respectively  (12). The 
prospective multicenter open-label STORI trial with 110 well-
characterized CD patients who stopped infl iximab while continu-
ing with azathioprine reported cumulative relapse rates of 43.9 % 
and 52.2 %, respectively within the fi rst and second years  (13). 
Multivariable analysis showed that risk factors for relapse included 
male sex, absence of surgical resection, leukocyte counts > 6.0 × 
109/L, hemoglobin levels ≤ 145 g/L, C-reactive protein levels ≥ 
5.0 mg/L, and fecal calprotectin (FC) levels ≥ 300 μg/g. FC le-
vels were in particular the most signifi cant predictor of relapse in 
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the univariate analyses which showed that 15 of 21 patients (71 %) 
whose baseline FC levels were ≥ 300 μg/g relapsed within 2 years 
compared to 25/64 (39 %) of patients with FC levels < 300 μg/g 
(p = 0.0002)  (13). Calprotectin is a cytoplasmic protein in neu-
trophils and its serum concentrations correlate with the migration 
of these cells to the intestinal lumen REF Calpro. It is thus a very 
sensitive marker of intestinal infl ammation. 

The paucity of data on the disease course in IBD patients after 
anti-TNFα therapy discontinuation has led us to conduct a pro-
spective clinical study on IBD patients in clinical remission. The 
primary aim of this study was to evaluate the cumulative relapse 
rate within 1 year after stopping anti-TNFα therapy in low-risk 
IBD patients who were in corticosteroid-free deep remission with 
endoscopic mucosal healing and normal FC levels (< 50 ng/g). 
The second study aim was to compare the relapse rates of this 
group with the relapse rates of a second group of IBD patients who 
were in clinical but not deep remission at the time they stopped 
anti-TNFα therapy.

Methods

Study  design  and cohorts
This prospective single-center open-label trial was conducted 

at the tertiary IBD center in a university hospital in Bratislava, 
Slovakia, between October 2011 and November 2013. The study 
evaluated the relapse rate after anti-TNFα therapy cessation in 
two groups of consecutive IBD patients who had attained clinical 
remission after at least 12 months of biological therapy. The Ul-
tradeep group formed the prospective interventional study arm and 
consisted of IBD patients in FC-negative deep remission who ful-
fi lled the eligibility criteria described below and who deliberately 
ceased their anti-TNFα therapy after consenting to participation 
in the study. The Clinical group formed an observational study 
arm and consisted of IBD patients who did not fulfi ll the eligibil-
ity criteria of the Ultradeep cohort but nevertheless stopped anti-
TNFα therapy for other reasons, and at the time of cessation were 
in clinical but not deep remission. All patients were followed up 
for at least 12 months. The demographic and clinical characteris-
tics (age, disease duration, disease location, disease behavior, as 
defi ned by the Montreal classifi cation, concomitant medications, 
and previous IBD-related surgeries) were extracted  (14). 

The Ultradeep cohort
These patients had either CD or UC and fulfi lled all inclusion 

criteria: they were over 18 years of age, they had been treated with 
biological therapy (either infl iximab or adalimumab) for at least 
12 months, they were in deep remission at the time of enrollment 
(defi ned below), they had negative FC levels (defi ned as < 50 
ng/g of stool) at the time of enrollment, and they had consented to 
ceasing biological therapy and participating in the study after an 
in-depth discussion of the risks and benefi ts with their physician. 
In addition, if the patients had CD, they could not have an active 
fi stula at the time of enrollment: they had to either lack the his-
tory of fi stula or else it had to be healed with no discharge and no 
active opening. Deep remission was defi ned as corticosteroid-free 

clinical remission for 6 months before enrollment with mucosal 
healing on endoscopy at the time of inclusion, no signs of activity 
on abdominal ultrasound, computed tomography enterography, or 
magnetic resonance imaging enterography, and with negative C-
reactive protein levels (< 5 mg/l) at the time of enrollment. 

Patients were excluded if they had a history of dose intensi-
fi cation within the last 12 months of biological therapy, history 
of relapse after ceasing biological therapy in the past, history of 
more than one intestinal resection for CD, intestinal fi brotic ste-
nosis (defi ned as narrowing of the intestinal lumen by < 10 mm 
on endoscopy, computed tomography or magnetic resonance im-
aging enterography, or transabdominal small bowel ultrasound), 
regardless of whether it was symptomatic or asymptomatic, his-
tory of rheumatoid arthritis, ankylosing spondylitis or psoriasis, 
or any other severe disease whose worsening on relapse of IBD 
might pose a risk to the patient. Pregnant patients were also 
excluded. 

 
 The Clinical cohort

These IBD patients stopped biological therapy after at least 12 
months of treatment for other subjective or medical reasons and 
at the time of stopping were in clinical remission. The patients 
were enrolled in the Clinical cohort during the same time period 
as the Ultradeep cohort patients. The reasons for discontinuing 
anti-TNFα therapy included the patient’s own decision to stop 
biological therapy, severe adverse events, and/or severe infection. 

Assessment of clinical activity and defi nition of clinical remission
Clinical activity was assessed by Harvey-Bradshaw Index 

(HBI) for patients with Crohn’s disease and with partial Mayo 
score for patients with ulcerative colitis (15, 16). CD patients were 
deemed to be in clinical remission if they had a HBI score of < 5 
with no active fi stula, while UC patients were considered to be in 
clinical remission when their pMayo score was < 2.

Mucosal healing was defi ned as endoscopic Mayo subscore 
0 for UC patients and lack of ulcers, erosions, and marked hy-
peremia on ileocolonoscopy for CD patients. Pseudopolyps that 
lacked signs of infl ammatory activity did not exclude the defi ni-
tion of mucosal healing. 

Follow-up and defi nition of clinical relapse
After ceasing anti-TNFα therapy, all baseline medication, in-

cluding immunosuppressives, were continued until the last follow-
up or relapse. All patients were followed-up at 3-month intervals 
for the fi rst 12 months and then every 6 months until April 2015. 
At each visit, blood was taken to determine the complete blood 
counts and serum CRP levels, and stool was collected for the mea-
surement of FC levels. Moreover, the clinical activity of CD and 
UC patients was determined by using the HBI and pMayo scores, 
respectively  (15, 16).

CD patients were deemed to be in clinical relapse if their HBI 
scores increased by > 2 points and became > 4 points or a fi stula 
opened. UC patients were considered to be in clinical relapse if 
their pMayo score increased by > 2 points. If patients who had a 
clinical relapse lacked contraindications and the patient consented, 
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reinduction therapy with anti-TNFα was initiated. Whether the pa-
tient again achieved clinical remission (HBI score of < 5 with no 
active fi stula for CD patients and pMayo score of < 2 for UC pa-
tients) was assessed 14 weeks after starting the reinduction therapy.

The disease-related quality of life was measured at each visit 
by using the short infl ammatory bowel disease questionnaire (sIB-
DQ) (17). In our center, an sIBDQ score of ≥ 50 (maximum 70) is 
considered to indicate normal for both UC and CD patients  (18).

Primar y and secondary study endpoints
The primary endpoint was the cumulative relapse rate 1 year 

after ceasing anti-TNFα therapy in each group. Secondary end-
points were as follows: 1) cumulative relapse rate 2 years after 
ceasing biological therapy in each group, 2) difference between 
the two groups in terms of median sIBDQ scores and FC levels 
1 year after treatment discontinuation in non-relapsing patients, 
3) predictors of relapse, and 4) response to reinduction therapy 
with anti-TNFα by patients who relapsed during the follow-up. 

Assessment  of FC levels
The stool samples were collected the day before or during the 

day of the study visit. Patients were advised to keep the samples 
in a closed container in a home refrigerator. On the day of the 
study visit, the samples were transported to the hospital clini-
cal biochemistry laboratory at room temperature. FC levels were 
measured by using a quantitative enzyme-linked immunosorbent 
assay (CalproLab, Oslo, Norway). FC levels below 50 ng/g of 
stool were considered normal. 

Statistical  analyses
All assessed variables were defi ned prior to data collection. 

Statistical tests were performed by using SPSS 19.0 (IBM SPSS 
Inc., Chicago, Illinois, USA). All p-values are two-sided and p-
values < 0.05 were considered to indicate statistical signifi cance. 
Descriptive statistics are presented as percentages (categorical 
variables) and median with range (continuous variables). Time 
until relapse was analyzed by using the Kaplan−Meier method 
and Cox regression analysis was used to compare the survival 
curves. The change in sIBDQ scores and calprotectin levels 12 
months after ceasing biological treatment relative to baseline was 
analyzed by using the Wilcoxon test. Univariate analysis of the 
association of baseline characteristics with relapse at 1 year was 
assessed by using Fisher’s exact test (categorical variables) or the 
Mann−Whitney U-test (continuous variables). Variables were also 
assessed for their association with relapse by using univariate Cox 
proportional hazard regression analysis.

Ethical conside rations
The study protocol was reviewed and approved by the Eth-

ics Committee of University Hospital Bratislava. Patients in the 
Ultradeep cohort gave written informed consent to participate in 
the study. All subjects gave written approval regarding the use of 
their clinical and laboratory data in the study analyses. 

Results

Study  population
The study population consisted of 22 IBD patients. The Ul-

tradeep cohort had 11 patients (eight with CD, three with UC). 
The Clinical cohort also had 11 patients (nine with CD, two with 
UC). Table 1 indicates the clinical and demographic characteris-
tics of the two cohorts at the time they ceased anti-TNFα therapy. 
The two groups did not differ signifi cantly in terms of the baseline 
characteristics except that the Ultradeep cohort was more likely to 
be on concomitant immunosuppressive therapy (64 % vs 36 %, p = 
0.20). The majority of patients in the two cohorts (both 9/11) were 
receiving infl iximab at the time of stopping. Both patients in the 
Clinical cohort who were receiving adalimumab had CD. The two 
patients in the Ultradeep cohort on adalimumab had CD and UC.

Seven of the Clinical cohort patients stopped anti-TNFα ther-
apy at their own behest for various reasons (e.g. long-term travel, 
fear of side effects). The remaining four patients stopped because 
of the development of severe skin psoriatiform lesions (n = 1), 
retinal melanoma (n = 1), posttraumatic leg abscess with phleg-
mona (n = 1), and severe joint pain (n=1). In eight Clinical co-
hort patients, the FC status before stopping anti-TNFα therapy 
was known: one patient was normal (FC < 50 ng/g), four patients 
had levels between 50 and 300 ng/g, and three patients had levels 
exceeding 300 ng/g. The patient with normal FC levels had short 
bowel syndrome after undergoing multiple intestinal resections. 

Cumulative relapse ra te
The median follow-up periods for the Ultradeep and Clinical 

cohorts were 497 (range, 230–1249) days and 591 (range, 130–

Baseline characteristics
Cohort

Clinical remission 
(n=11)

Ultradeep remission
(n=11)

CD/UC 8/3 9/2
Females (%) 7 (64%) 5 (46%)
Median age 
(range), yrs

36.4
(27.2–74.7)

35.8
(24.1–73.3)

Median disease 
duration (range), yrs

8.5
(2.3–19.7)

5.8
(3.1–17.2)

Location* L1: 3
L2: 2
L3: 2
L4: 1
E3: 3

L1: 2
L2: 3
L3: 3
L4: 1
E2: 2

Behavior - CD* B1: 2
B2: 3
B3: 3

B1: 3
B2: 2
B3: 4

Smoking (%) 2 (18%) 0
Major IBD surgery 4 (36%) 3 (27%)
Infl iximab/adalimumab 9/2 9/2
Median duration of anti-
TNFα therapy (range), yrs

3.4
(1.6−7.0)

4.0
(1.5−7.2)

AZA (%) 4 (36%) 7 (64%)
5-ASA (%) 4 (36%) 5 (46%)
* According to the Montreal classifi cation  (14). CD  – Crohn’s disease; UC – ul-
cerative colitis; IBD – infl ammatory bowel disease; AZA – azathioprin; anti-TNFα 
– anti-tumor necrosis factor alpha; 5-ASA – 5-aminosalicylic acid

Tab. 1. Baseline clinical characteristics of the cohort.
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861) days. In both Ultradeep and Clinical cohorts, two (18 %) and 
three (27 %) patients relapsed within 6 and 12 months after ceasing 
anti-TNFα therapy (p = 0.85). All of the six patients who relapsed 
within 1 year were CD patients who stopped infl iximab therapy. 
Within 2 years after ceasing anti-TNFα therapy, another Ultradeep 
cohort patient (CD) and two Clinical cohort patients (one with CD, 
one with UC) had relapsed. All had ceased infl iximab therapy. 

Thus, by the end of the second year after ceasing anti-TNFα 
therapy, four of the Ultradeep patients had relapsed, three had been 
still in sustained clinical remission, and one had been lost to follow-
up. In the Clinical cohort, by the end of the second year, fi ve patients 
had relapsed, three had been in sustained clinical remission, and one 
had been lost to follow-up. Figure 1 shows the Kaplan−Meier sur-
vival curves of the cumulative relapse rates of the two groups after 
anti-TNFα therapy cessation over the 2-year follow-up period. For 
the Ultradeep and Clinical cohorts, the median time to relapse was 
635 and 730 days, respectively. The two groups did not differ signifi -
cantly in terms of cumulative relapse rates (log-rank test, p = 0.73). 

Change relative to baseline in sIBDQ scores and FC levels one 
year after ceasing anti-TNFα therapy

The patients in the cohorts who were in sustained clinical re-
mission 1 year after ceasing biological therapy (both n = 8) were 
then assessed for changes relative to baseline in terms of sIBDQ 
scores and FC levels. Figure 2 shows that the eight Ultradeep pa-
tients exhibited a small but signifi cant increase in sIBDQ scores: the 
median scores at baseline and 1 year were 63.5 and 67, respectively 
(Wilcoxon test p = 0.03). The eight Clinical patients also exhibited 
a small increase in sIBDQ scores but this did not achieve statisti-
cal signifi cance. The FC levels rose in the Ultradeep patients and 
fell in the Clinical patients, but these changes also did not achieve 
statistical signifi cance. 

Fa ctors associated with relapse 
Univariate analyses were performed to identify the risk factors 

that associated with relapse within the fi rst year after anti-TNFα 

Fig. 1. Cumulative relapse rate after discontinuation of anti-tumor 
necrosis factor α therapy.

Fig. 2. Change relative to baseline in short infl ammatory bowel disease questionnaire scores and fecal calprotectin levels 12 months after in-
fl ammatory bowel disease patients in sustained clinical remission ceased anti-tumor necrosis factor α therapy.
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By the second year after stopping, 57 % of the Ultradeep cohort 
and 62 % of the Clinical cohort had relapsed. 

Relapse rates in other studies
At present, there are no published reports of randomized con-

trolled trials examining the relapse rate after anti-TNFαcessation 
in IBD patients: all published studies on this matter are observa-
tional. These include three retrospective and six prospective studies  
(11–13,19–24). All nine studies included rather few patients (14 
to 121), all but two included only infl iximab stoppers, and only 
three studies included UC patients. 

The retrospective studies had longer follow-up periods than the 
prospective studies and relapses were defi ned as the introduction 
of new IBD treatment, abdominal surgery, or hospital admission. 
The most recent retrospective study was from Leuven: the cohort 
consisted of 100 CD patients who were in clinical remission and 
stopped biological therapy. The 1- and 2-year cumulative relapse 
rates were very low: 4 % and 7 %, respectively  (23). Even after 
a median follow-up period of 9.7 years, 52 % of the CD patients 
in this cohort were still in clinical remission after infl iximab dis-
continuation. By contrast, the retrospective study of Steenholdt et 
al on 53 CD patients and 28 UC patients who stopped infl iximab 
while in corticosteroid-free clinical remission reported that within 
2 years of the ceasing treatment, approximately 50 % and 30 % of 
the CD and UC patients relapsed, respectively  (20). 

The prospective studies evaluated the relapse rates on the basis 
of clinical activity indices and had shorter follow-up periods than 
the retrospective studies. Louis et al performed a prospective multi-
center open-label trial (STORI) with 115 CD patients who stopped 
infl iximab after having been in steroid-free clinical remission for 
at least 6 months  (13). They continued their therapy with azathio-
prine. The median follow-up period was 28 months and the 1- and 
2-year relapse rates were 44 % and 52 %, respectively. Similarly, 
Farkas et al. performed a prospective multicenter observational 
study with 121 CD patients who were followed up for 12 months 
after stopping infl iximab (87 patients) and adalimumab (34%) 
therapy. The 6-month cumulative relapse rate was 45 %. The only 
prospective observational study that enrolled UC patients (n = 51) 
reported a 1-year relapse rate of 35 %  (22). Finally, there was a 
recent report of an open-label multicenter trial in Finland with 51 
IBD patients who were (as in our study) in clinical, endoscopic, 
and FC-negative (< 100 μg/g) remission and stopped anti-TNFα 
therapy (either infl iximab or adalimumab). The median follow-
up period was 13 months. Similar to our study, the 1-year relapse 
rate was 33 % and no difference between CD and UC patients in 
terms of relapse rates was observed. 

Thus, the relapse rates reported in our study are generally 
similar to those reported by other studies.

Risk factors of relapse
The only signifi cant risk factor for relapse in our cohort was 

male sex: 50 % of the males relapsed within 1 year, whereas only 
11 % of the females relapsed. This is consistent with observations 
from the STORI study: the HR estimate for male sex was 3.7  (13). 
Based on univariate analyses, the STORI trial also found with uni-

Fig. 3. Cumulative relapse rate after discontinuation of anti-tumor 
necrosis factor α therapy in males and females.

therapy cessation in the whole cohort (n = 22) (Tab. 2). The only 
signifi cant risk factor of relapse was male sex: fi ve of the ten (50 
%) males relapsed, whereas only one of the twelve (8.3 %) females 
relapsed (p = 0.03). CD patients also tended to relapse more fre-
quently than UC patients (6/17, 35 % vs 0/5), but this difference 
did not achieve statistical signifi cance (p = 0.12). Cox regression 
analysis of the association of sex with relapse showed a tendency 
for males to experience relapse more frequently than females, 
but this difference did not achieve statistical signifi cance (Haz-
ard Ratio (HR): 6.9, 95% confi dence intervals (CIs): 0.8–58.9, p 
= 0.08) (Fig. 3).

Effi  cacy and safety of retreatment with anti-TNFα in patients who 
relapsed

In total, nine IBD patients (eight with CD, one with UC) re-
lapsed in the follow-up period. Seven patients were re-treated with 
infl iximab and all achieved clinical remission by week 14 after 
starting retreatment. There were no infusion reactions or other ad-
verse events on the reintroduction of infl iximab. The two patients 
who had relapsed but were not re-treated with anti-TNFα were 
CD patients in the Clinical group; both worked abroad. During the 
remaining follow-up period, one of these patients was admitted to 
hospital and treated with corticosteroids, and the re-opened fi stula 
of the second patient was treated symptomatically. 

Discuss ion

This prospective single-center open-label study assessed the 
relapse rates of 22 IBD patients who stopped anti-TNFα therapy, 
either on physician recommendations because they were in deep 
remission with normal FC levels (< 50 μg/g) (11 Ultradeep pa-
tients) or because they were in clinical but not deep remission and 
stopped for other reasons (11 Clinical patients). Within the fi rst 
year after stopping, 27 % of the patients in both cohorts relapsed. 
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variate analyses that the following factors associated signifi cantly 
with an increased relapse rate: corticosteroid use 6–12 months be-
fore baseline (HR: 3.5, 95% CIs: 1.1–10.7), no previous surgical 
resection (HR: 4.0, 95% CIs: 1.4–11.4), leukocyte count > 6x109 
(HR: 2.4, 95% CIs: 1.2–4.7), Crohn disease endoscopic severity 
score (CDEIS) > 0 (HR: 2.3, 95% CIs: 1.1–4.9), hemoglobin level 
≤ 145 g/l (HR: 6.0, 95% CIs: 2.2–16.5), high sensitive C-reactive 
protein level ≥ 5 mg/L (HR: 3.2, 95% CIs: 1.6–6.4), infl iximab 
trough level 2 mg/L (HR: 2.5, 95% CIs: 1.1–5.4), and FC levels 
≥ 300 μg/g (HR: 2.5, 95% CIs: 1.1–5.8)  (13). Patients with no 
more than two of these risk factors (approximately 29 % of the 
study population) had a 15 % risk of relapse within 1 year. Other 
studies reported that the following factors associate with the risk 
of relapse after infl iximab discontinuation: longer disease dura-
tion at the time of fi rst infl iximab infusion (CD patients), previ-
ous biological therapy (both CD and UC patients), previous dose 
intensifi cation (CD patients), and age at the time of diagnosis of 
less than 25 years (CD patients)  (20–23) .

Effectiveness of retreatment
In our study, seven patients were re-treated with infl iximab. 

All achieved clinical remission within 14 weeks. This is consis-
tent with other studies, which reported 93–96 % remission rates 

in CD patients and a 71 % remission rate in UC patients within 
14 weeks of infl iximab retreatment  (13, 20, 24).

Study limitations
Our study has several limitations. Firstly, the cohort size was 

small (n = 22), which limited the statistical power of the study. As 
a result, only substantial differences could be detected. This limi-
tation means that our study is essentially an observational study, 
despite its clinical trial-like design. Secondly, the patients were 
heterogeneous: both CD and UC patients, and patients treated 
with different anti-TNFα agents (infl iximab and adalimumab) 
were included. Although our exploratory statistical analyses sug-
gested that CD and UC patients, and patients being treated with 
infl iximab and adalimumab do not differ signifi cantly in terms of 
relapse rates, it remains possible that the heterogeneity of our co-
hort is a confounding factor in our analyses.

Clinical implications
Our study showed that even highly selected IBD patients, who 

lack clinical, endoscopic or laboratory signs of infl ammatory activ-
ity and have not had major structural damage to the bowel have a 
relatively high relapse rate (27 %) within 1 year after ceasing anti-
TNFα therapy. However, the reintroduction of anti-TNFα therapy 

Factor at baseline Relapse within 1 year 
(n=6)

No relapse within 1 year 
(n=16)

p value**

Diagnosis CD
UC

6 (35%)
0 

11 (65%)
5 (100%)

0.12

Sex Male
Female

5 (50%)
1 (8%)

5 (50%)
11 (92%)

0.03

Median age, yrs 38.2 31.0 0.16
Median disease duration, yrs 7.1 8.9 0.94
Location - CD* L1

L2
L3
L4

1
1
3
1

4
4
2
1

0.37

Behavior - CD* B1
B2
B3

1
2
3

4
3
4

0.35

Smoking Yes
No

1 (50%)
5 (25%)

1 (50%)
15 (20%)

0.45

IBD surgery Yes
No

2 (29%)
4 (27%)

5 (71%)
11 (73%)

0.92

Type of anti-TNFα therapy IFX
ADA

6 (33%)
0

12 (67%)
4 (100%)

0.18

Median duration of anti-TNFα therapy, yrs 3.7 4.2 0.24
AZA Yes

No
3 (27%)
3 (27%)

8 (73%)
8 (73%)

1.0

Median HBI score 1 0.5 0.59
Median sIBDQ score 68 61 0.15
Median CRP level, mg/L 1 1 1
Median Hb level, g/L 148 142 0.29
Median fecal calprotectin level, μg/g 43 39 0.86
* According to the Montreal classifi cation  (14), ** Chi-squared or Mann–Whitney U-test, as appropriate. CD – Crohn’s disease; UC – ulcerative colitis; IBD – infl amma-
tory bowel disease; AZA – azathioprin; anti-TNFα – anti-tumor necrosis factor alpha; HBI – Harvey-Bradshaw Index; sIBDQ – short infl ammatory bowel disease question-
naire; CRP – C-reactive protein; Hb – hemoglobin

Tab. 2. Identifi cation of factors that associate with relapse within one year.



Hlavaty T et al. Relapse rates of infl ammatory bowel disease patients in deep and clinical remission… 

xx

211

in these patients seemed to be effective and safe. The risks and 
benefi ts of stopping anti-TNFα therapy must be discussed with 
each patient on individual basis. Our study and those of others do 
not support the general recommendation to stop anti-TNFα therapy 
even when deep remission is achieved and the FC levels are nor-
mal. Further studies that identify IBD populations that have a low 
risk of relapse after stopping anti-TNFα therapy are warranted. 
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