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SUMMARY

Background: The long-term effects of anti-TNFα therapy are debatable. 

Aim: We examined whether anti-TNFα therapy changed the colectomy proportion and reduced the 

use of corticosteroids. 

Methods: A nationwide cohort study among patients (age: 0-20) diagnosed with UC through 1995–

2015 from Danish health registries. We calculated the cumulative 5-year risk of colectomy after 
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diagnosis and used a Cox regression model for comparison between a historical pre-anti-TNFα 

cohort 1 (1995–2003) and a cohort 2 for the era of anti-TNFα (2004–2015). Based on anti-TNFα 

users, defined as patients who had at least four anti-TNFα treatments within four months, we 

examined the subsequent need for corticosteroids.

Results: We identified 3,001 patients from 1995-2015. The 5-year cumulative proportion of 

colectomy in cohort 2 was 9.7% (95% confidence interval [CI]: 8.4-11.1) and 12.3% (95% CI: 10.4-

14.6) in cohort 1. The adjusted 5-year hazard ratio was 0.76 (95% CI: 0.60-0.96) for colectomy in 

cohort 2 compared to cohort 1. A total of 334 patients received anti-TNFα treatments, and 16.8% 

(56/334) were prescribed corticosteroids in the subsequent 3-month period. Corticosteroid treatment 

declined with follow-up after 6 and 12 months, 5.4% and 1.2%, respectively. 

Conclusion: In patient’s ≤ 20 years, the hazard ratio for colectomy within a period of five years 

from the time of diagnosis was reduced in the era of anti-TNFα compared to a historical cohort. In 

patients treated with anti-TNFα, prescriptions of corticosteroids were virtually ceased after 12 

months.

Keywords: Ulcerative colitis, inflammatory bowel disease, pediatrics, adolescents, anti-TNFα, 

corticosteroid, colectomy

INTRODUCTION 

The incidence of pediatric and adolescent ulcerative colitis (UC) is increasing in several countries. 

In Denmark, the latest incidences were reported as 7.2 per 100,000 person years for girls and 6.2 

per 100,000 person years for boys aged 0-17 years, and similar increases have been observed in 

other Nordic countries and in the western world.1-5 The treatment is challenging in young patients 

with UC as they often show a more severe disease presentation and disease course compared to 

adult patients.6

The introduction of anti-TNFα has added a relevant treatment option for pediatric and adolescent 

patients with UC.7,8 Cohort studies and randomized controlled trials have shown that anti-TNFα 

therapy can induce and maintain remission in pediatric patients, but the studies are limited by a 
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follow-up length of maximum 2 years.7-10 Previously published studies on the effect of anti-TNFα 

therapy and the risk of surgery are not consistent, but the risk of surgery has been suggested 

reduced.11,12 Following the initiation of anti-TNFα therapy, a corticosteroid-free remission 

proportion of 38% has been reported among 52 pediatric patients with UC during a 1-year follow-

up.13

In Denmark, anti-TNFα therapy was introduced in 2004 for pediatric and adolescent patients with 

UC, and the newest European pediatric and adolescent guidelines states that anti-TNFα therapy is 

indicated for patients with moderate to severe disease activity.7,8 The guidelines recommend a step-

up approach encompassing 5-aminosalicylates (5-ASA), corticosteroids, immunomodulators, anti-

TNFα therapy, and colectomy in patients not responding to the medical treatment.7,8 However, an 

early introduction of anti-TNFα therapy is also discussed as a corticosteroid sparring therapy paying 

special attention and consideration to the growth and development of the child.14,15 Our first results 

have indicated a decline in the colectomy risk after the introduction of anti-TNFα.11 There is, 

however, a continuous need for real life data to document and determine the long-term efficacy of 

anti-TNFα therapy in terms of a risk for colectomy and cessation of corticosteroids. Evidence on 

these aspects will provide important knowledge to support clinical decision making and to support 

the choice of treatment strategies. 

We examined the need for colectomies in the era of anti-TNFα, compared to a historical cohort, and 

we estimated the 1-year and 5-year cumulative risk for colectomy. We also investigated the need for 

prescriptions of corticosteroids within a one year period in pediatric and adolescent patients with 

UC receiving anti-TNFα therapies.

METHODS

Setting 

This is a cohort study based on Danish nationwide healthcare registries. In Denmark (population 

approximately 5.8 million people, >90% Caucasians), all citizens have free access to a tax 

supported health care system and its uniform organization allowed us to use a population-based 

study design.16,17 Furthermore, the Danish citizens have a unique personal identification number 

which enables valid linkage between the registries.16-18 At present, all Danish pediatric and 
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adolescent patients with UC receive a specialized treatment as out-patients and less frequently as in-

patients, both in the hospital settings. 

Data sources

We retrieved and combined the prospectively collected data for patients with UC from the Danish 

National Patient Registry (NPR),16 the Danish National Prescription Registry (DNPR),19 and the 

Danish Civil Registration System (DCRS).20 The NPR holds information on admission and 

discharge dates and up to 20 diagnoses per hospital discharge or visit based on the International 

Classification of Disease ICD-10 and ICD-8 codes and include procedure codes, e.g. type of 

surgery.16,17 The data have been available from all Danish hospitals since 1977 for in-patients and 

include out-patients since 1995.16,17 The DPNR covers information on all redeemed prescriptions 

from Danish community pharmacies since 1995 and holds information on the date, the Anatomical 

Therapeutic Chemical classification (ATC) code, product name, pharmacy, and basic patient 

characteristics.19,21 The DCRS contains the unique personal identification number for all Danish 

citizens who reside in Denmark and includes information on death and immigration.20 The Danish 

registries assume no missing data because of high completeness.17

Study population & establishment of cohorts 

In order to study the proportion and risk of colectomy we included all pediatric and adolescent 

patients with an age ≤ 20 years at the time of the first diagnosis of UC in the period from 1 January 

1995 to 31 December 2015. We classified patients by their latest discharge diagnosis of UC [ICD-

10, K51.x and ICD8, 563.19, 569.04]. We used the individual patients’ first IBD related date of 

hospital contact to define the onset of IBD. To avoid misclassification of patients with UC we 

excluded patients if he or she had received any former CD related surgeries. We established a 

historical cohort of patients diagnosed from 1 January 1995 to 31 December 2003 representing the 

era before the anti-TNFα therapy was available (cohort 1), and a cohort of patients diagnosed from 

1 January 2004 to 31 December 2015 representing the era of available anti-TNFα therapy (cohort 

2). We used cohort 1 and cohort 2 to study the risk of colectomy. 

We also established a cohort of patients who had four treatments with anti-TNFα therapy within a 

four months period (bio cohort) in order to study the use of corticosteroids after anti-TNFα therapy. 

Hereby we allowed an induction period of three treatments plus one subsequent anti-TNFα 
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treatment indicating tolerance for both the therapy and the continued usage. Patients were allocated 

to the bio cohort based on their anti-TNFα treatment regardless of the year of UC diagnosis. 

Anti-TNFα therapy

In Denmark, anti-TNFα therapies are solely administered in the hospital setting for patients with 

UC, and every treatment is registered separately by the date of treatment in the NPR. We identified 

the treatment with anti-TNFα agents by the following procedure codes: infliximab [BOHJ18A1], 

adalimumab [BOHJ18A3], golimumab [BOHJ18A4] and certolizumab pegol [BOHJ18A5].

Outcome assessments

Colectomy for UC in cohort 1 and cohort 2 

We used the exact date of colectomy as outcome for patients in cohort 1 and cohort 2. The 

colectomy had to be within a 5-year period after the time of diagnosis. We used the surgical 

procedures codes (The Nordic Medico-Statistical Committee classification (NOMESCO)) in the 

NPR to identify the colectomy procedures for patients in cohort 1 and cohort 2: colectomies 

[KJFH*], resection coli [45020], colectomia totalis [45060], rectocolectomia [45080], resection 

recti [45840] or exstirpatio recti adominoperinalis [45880].

 Prescription of corticosteroids after anti-TNFα therapy in the bio cohort

We identified corticosteroid prescriptions for a period of 12 months, calculated after the fourth 

treatment with anti-TNFα therapy in the bio cohort (Figure 1). We included the following 

corticosteroids: prednisolone [H02AB06], prednisone [H02AB07], prednisolone [A07EA01], 

hydrocortisone [A07EA02], budesonide [A07EA06] from the DNPR. We used corticosteroid 

prescriptions as a binary outcome variable (yes/no) in the follow-up period.

[Insert Figure 1 – The bio cohort: individual patient illustration]

Statistical methods
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We reported descriptive data by the number, percentage, and mean or median with a standard 

deviation (SD) or percentiles according to categorical or continuous variables as appropriate. 

Descriptive statistics for medications in cohort 1 and cohort 2 are given within a period of two-years 

after the time of diagnosis. We defined a 0.05 p-value for the level of statistical significance.  

We examined colectomies and studied the risk within a 1-year and 5-year follow-up period, 

calculated from the date of the diagnosis of UC. We used Cox regression models with time-varying 

covariates and reported hazard ratios (HR) with 95% confidence intervals (CI 95%). The follow-up 

time was censored by death, migration or end of follow-up. We calculated crude and adjusted HRs 

for colectomies in the era of anti-TNFα (cohort 2), compared to the historical cohort (cohort 1). In 

the model we adjusted for age at the diagnosis (0-9, 10-17, and 18-20 years) and sex. Information 

on age and sex was collected from the NPR. Use of medication was included as time-varying 

covariates in the model: 5-aminosalicylates (5-ASA) [A07EC02], azathioprine (AZA) [L04AX01] 

or mercaptopurine [L01BB02], ciclosporin [L04AD01], methotrexate [L01BA01] and 

corticosteroids (ATC codes as mentioned above). We checked the Cox proportional hazard 

assumption graphical for non-violation. Confounders were decided a priori. We used the 

information on death and immigration from the DCRS.  For visualization of the time to colectomy 

after the diagnosis of UC, in cohort 1 and 2, we present the cumulative proportions in figures. 

We examined the use of corticosteroids in the bio cohort by identifying prescriptions for 

corticosteroids after the fourth anti-TNFα treatment in the subsequent twelve-month period. The 

period was chosen as a clinically reasonable observation period for corticosteroids to be 

discontinued after initiating anti-TNFα therapy. The use of corticosteroids was examined within 

three months intervals up to a total of 12 months after anti-TNFα therapy. A natural wash-out 

period of corticosteroids to be discontinued was included after the initiation of anti-TNFα therapy 

by using the fourth anti-TNFα treatment as the start of follow-up (Figure 1). We also calculated the 

proportion of patients, in this cohort, who were considered continuous users of anti-TNFα therapy 

in the follow-up period. In a sub-analysis, we examined corticosteroid prescriptions after excluding 

patients who had a colectomy during the follow-up period.

We processed all data with STATA Release 15.0 [StataCorp, College Station, TX, USA].

Approvals 
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According to Danish law no informed consent is needed for registry studies, but requires approval 

from the Danish Data Protection Agency. This study is approved by the Danish Data Protection 

Agency [j.nr. 2013-41-1670].

RESULTS

We identified a total of 3,001 patients with a first diagnosis of UC at age 0–20 years in the period 

from 1 January 1995 to 31 December 2015. In the period 1995–2003 (9 years) we identified 945 

incident patients and in the period 2004–2015 (12 years) we identified 2,056 patients. The basic 

characteristics of cohort 1 and cohort 2 are shown in Table 1. The absolute numbers of patients 

identified by diagnosis and colectomies are shown year-on-year in Table 2.

[Insert table 1]

[Insert table 2]

Colectomy

The mean age differed between the two cohorts, 15.03 (±SD 4.63) years in cohort 1 versus 15.22 

(±SD 4.51) years in cohort 2. Among all the patients in the period 1995–2015 we identified 287 

(9.6%) patients with colectomies in a 5-year period after the time of diagnosis (Table 1 and Table 

2).

In cohort 1, a total of 35.8% (338/945 patients) had prescriptions with 5-ASA, 15.6% (147/945 

patients) with AZA or mercaptopurine, 57.1% (540/945 patients) with corticosteroids, either solely 

or concurrent with other medications within 24 months after diagnosis. By comparison, in cohort 2, 

a total of 56.1% (1154/2056 patients) had prescriptions with 5-ASA, 18.5% (380/2056 patients) 

with AZA or mercaptopurine, and 40.6% (834/2056 patients) with corticosteroids. 
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We found a 1-year cumulative percent for colectomy in cohort 1 of 6.1% (95% CI: 4.8-7.9) and 

4.4% (95% CI: 3.6-5.4) in cohort 2 (Figure 2, upper panel). Likewise, we found a 5-year cumulative 

percent for colectomy in cohort 1 of 12.3% (95% CI: 10.4-14.6) and 9.7% (95% CI: 8.4-11.1) in 

cohort 2 (Figure 2, lower panel).

[Insert Figure 2 – Cumulative percentage for colectomy with 1 & 5 years follow-up]

In the adjusted Cox regression models, comparing colectomies in cohort 2 to those in cohort 1, the 

HR of colectomy after one and five years of follow-up was 0.66 (95% CI: 0.47-0.93) and 0.76 (95% 

CI: 0.60-0.96), respectively (Table 3).

[Insert table 3]

Use of corticosteroids after anti-TNFα therapy

We identified 334 patients in the bio cohort who received a minimum of four anti-TNFα treatments 

within a four-month period. The basic characteristics of patients in the bio cohort are shown in 

Table 4. 

The patients had a mean age of 15.88 years (±SD: 3.55). A total of 66.5% (222/334 patients) had 

prescriptions with 5-ASA, 38.1% (127/334 patients) with AZA, 59.9% (200/334 patients) with 

corticosteroids, either solely or concurrent with other medications three months prior to the first 

anti-TNFα treatment. A total of 51.2% (171/334 patients) had prescriptions with 5-ASA, 55.1% 

(184/334 patients) with AZA, 44.3% (148/334 patients) with corticosteroids, either solely or 

concurrent with other medications twelve months after their first treatment with anti-TNFα.  The 

different combinations of medical therapies are presented as period prevalence’s in Table 4 

according to three months prior to anti-TNFα treatment and twelve months after anti-TNFα 

treatment. For patients in the bio cohort, 45.5% (152/334) had a continued use of anti-TNFα 
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throughout the follow-up period of 12 months, and 8.4% (28/334) had a colectomy (Table 4).

We did not identify any users of mercaptopurine, ciclosporin or methotrexate in the bio cohort. 

[Insert table 4]

In total, 16.8% (56/334 patients) had a corticosteroid prescription within a three-month period after 

the fourth anti-TNFα treatment. The proportion of continued corticosteroid users declined after 6, 9 

and 12 months to 5.4%, 2.1% and 1.2%, respectively (Figure 3). In a sub-analysis, we excluded 

those who had a colectomy (28 patients) within the period of follow-up after anti-TNFα, and the 

results according to corticosteroid prescriptions were virtually unchanged (14.7%, 4.9%, 2.3% and 

1.3% after 3, 6, 9 and 12 months, respectively). In the group of patients with no corticosteroid use 

within three months after anti-TNFα (278 patients), 89.2% (249/278) continued to be none-users of 

corticosteroids. Only 4.3% (12/278) had later prescriptions for corticosteroids in the period 3–12 

months. 

[Insert Figure 3 – Corticosteroid prescriptions in the bio cohort with 3-, 6-, 9- & 12 months follow-

up]

DISCUSSION

In a 5-year period after the diagnosis of UC, cumulative 9.7% of the pediatric and adolescent 

patients in the cohort in the era of anti-TNFα therapy had a colectomy, versus 12.3% in those from 

the historical cohort.  This is the first Danish nation-wide study presenting medication-adjusted 

HR’s for colectomies in the era of anti-TNFα therapy, compared to the historical cohort. We found 

statistically significantly reduced HR’s for one and five-year colectomies. To our knowledge, in the 

largest cohort so far, we have examined the use of corticosteroid prescriptions from a long-term 

perspective after anti-TNFα therapy. We found that 16.8% of pediatric and adolescent patients with 

UC were prescribed corticosteroid in a three months period after having received induction anti-

TNFα therapy. The proportion of corticosteroid prescriptions declined within a period of 3–12-
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months and was virtually ended after 12 months. Moreover, those who were not prescribed 

corticosteroids in a three-month period after induction of anti-TNFα therapy seemed, for the vast 

majority, to continue to be non-users of corticosteroids. 

Compared to our former publication in this area,11 we here i) report an updated analytic approach by 

including the use of medication as time-varying covariates in the results for colectomies, ii) include 

data for a prolonged study period of nation-wide pediatric and adolescent patients with UC and iii) 

examine  whether use of corticosteroids is really ceased after introduction of anti-TNFα therapy. 

The 5-year proportion of colectomies in pediatric and adolescent patients with UC have varied both 

before and after the introduction of anti-TNFα, ranging from 6%-20%.5,11,12,22-24  Gower-Rousseau 

et al24 reported a 5-year colectomy proportion of 20% after the diagnosis in a French pediatric 

cohort of patients with UC in the period 1988-2002. Malaty et al5 reported an approximated 

colectomy proportion of 14% within a five year period in a US single-center pediatric cohort study 

before the era of anti-TNFα. A previous Danish study found a 1-year surgery proportion of 2.4% 

based on 62 pediatric patients less than 15 years of age in the period 1998-2009.6 We have, in a 

previous study by Larsen et al11, estimated surgery proportions in four different calendar periods 

among patients with UC (0-17 years). The two latest calendar periods, 2005-2008 and 2009-2013, 

included the era of anti-TNFα therapy and showed a 5-year cumulative proportion for surgery of 

10.3% and 7.6%, respectively.11 This corresponded to a HR of 0.64 (95% CI: 0.47-0.86) for surgery 

after the introduction of anti-TNFα compared to the period (1998-2004) before the introduction of 

anti-TNFα.11 Recently, a Swedish study from Nordenvall et al12, based on 2,295 patients with UC 

(< 18 years of age), found a three-year cumulative incidence proportion for colectomy of 4% in 

patients with UC in the period 2004-2014. Nordenvall et al12 reported a HR of 0.82 (95% CI: 0.52-

1.28) for colectomy in the time-period 2010–2014 compared to the time-period 2002–2004 among 

patients diagnosed with UC or Crohn’s disease. Our finding of a 5-year cumulative proportion of 

colectomy of 9.7% in the era of anti-TNFα and the HR of colectomy of 0.76 (95% CI: 0.60-0.96) 

among patients with UC concurs with the results from Nordenvall et al12. 

It is important to consider information on relevant confounders when examining the adjusted risk of 

colectomies. We have adjusted for sex age, and medications used for UC. Including use of 

medication in our analyses could be interpreted as a surrogate marker for disease severity. However, 

any patient with UC with a colectomy has moderate to severe disease activity, making an 

adjustment for disease activity of only minor relevance. Adjustment for medication in our model 
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also had very little impact on the risk estimates. We compared colectomies in the era of anti-TNFα 

therapy to a historical cohort, and in both time periods, we assumed that the clinical decision of 

colectomy is the ultimate treatment decision when no medical treatment options are available. 

In theory, the possible change in the five-year risks of colectomy over time could be explained by 

other factors than the introduction of anti-TNFα therapy. Changes in other medical treatment 

strategies and introduction of other treatment guidelines could thus contribute to the differences,25 

e.g. a more stringent use of immunomodulators or corticosteroids, but it could also be speculated if 

the introduction of anti-TNFα has possibly just postponed surgery. Changes in the natural history of 

UC might also impact colectomy proportions. Our data cannot answer these questions.

In patients who respond to anti-TNFα therapy it is clinically important to consider whether the use 

of corticosteroid can be reduced or terminated. In pediatric and adolescent patients it is especially 

important to minimize the use of corticosteroids as corticosteroids may suppress growth even at low 

doses.7,14,15 Our result on the use of corticosteroid in pediatric and adolescent patients treated with 

anti-TNFα therapy is not directly comparable to other studies. To our knowledge, only one study 

has investigated this issue after anti-TNFα treatment.13 In the time before anti-TNFα therapy, 

Gower-Rousseau et al24 reported that 82% (in 113 pediatric patients) were using corticosteroids 

during follow-up (median follow-up 77 months; range 46-125 months). Likewise, Jakobsen et al26 

have reported that 77% had a first systemic steroid treatment within two years after the diagnosis of 

UC (<15 years) in the era before TNFα therapy. Hyams et al13 followed up 47 pediatric patients 

with UC receiving anti-TNFα therapy in the period 2002-2008. Three months after the start of a 3-

dose induction of anti-TNFα therapy 45% of the patients used corticosteroid. Our finding of 16.8% 

users of corticosteroid three months after the fourth anti-TNFα treatment is thus lower than the 

proportion reported by Hyams et al13, but the discrepancy could be due to chance finding or 

different study periods. 

In total, 8.4% (28 patients) had a colectomy among the 334 patients who received anti-TNFα, and 

therefore these patients ceased corticosteroid treatment during our follow-up period. We examined 

whether this might have had an impact on the results of the use of corticosteroids, but our sub-

analyses showed the robustness of the computed estimates for corticosteroid use after anti-TNFα 

therapy.
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The study has several strengths. We have used a nationwide approach and thereby included a large 

real-world data sample without patient selection. The completeness of the NPR is high and the 

coverage is nationwide with exact individual-level linkage. The NPR includes both diagnoses 

according to the ICD system, surgeries by NOMESCO classification, and data on the anti-TNFα use 

in the hospital setting by ATC and the Health Care Classification System (SKS).16,17 Reporting to 

the NPR is mandatory for all health personnel with prospective data entries and we have no loss to 

follow-up, which reduces the risk of selection bias.17 Our outcome measurements were collected 

independently of the study hypotheses and exposure assessment, and thereby prevented information 

bias. It is an advantage that information of colectomies and the use of corticosteroids was 

prospectively reported by healthcare professionals to the NPR and Danish pharmacies, and was thus 

not based on self-reported information from the patients.16,17,19

The study has limitations though. In observational studies confounding can never be ruled out, and 

relevant adjustments or factors may be limited by the availability of information. However, in our 

assessment of the risk of colectomies we had information on the most important confounders (sex, 

age, use of medication). Sex can be particularly important as boys and girls might have different 

disease trajectories and different age groups may have a different representation of the disease. The 

information on the prescription of medications in the DNPR does not guarantee patient compliance, 

but these children with very severe diseases are most likely to use the medications, and we have no 

reason to believe that prescriptions of medications are not evidence of real use.27-29 Prescription 

databases have been found to be of great value for medication prescribed for serious diseases that 

need continuous treatment, such as UC.19,21 Information from the DNPR cannot give exact 

information on the patient’s prescribed dose per day or length of treatment.  

We conclude that the adjusted HR for colectomy in the era of anti-TNFα treatment was reduced in 

pediatric and adolescent patients with UC compared to a historical cohort. Also, in those children 

who responded to anti-TNFα treatment, the prescriptions of corticosteroids were reduced to 16.8% 

after three months and virtually terminated after 12 months. We suggest that anti-TNFα therapy 

among patients with response have a reduction in corticosteroid use and that should lead to an 

increased focus on an earlier introduction of anti-TNFα in pediatric patients. This reduction in 

corticosteroid use applies especially for children with delayed growth, and call for further research 

on the timing for introduction of anti-TNFα therapy. We observed a reduced risk of colectomy in 

the era of anti-TNFα therapy in our data, and it can be speculated whether the point of colectomy 
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may be postponed in the era of anti-TNFα therapy compared to earlier periods. Postponing 

colectomy for a few years might however also be an important treatment outcome for teenagers 

going through a time-period with emotional distress and highly focused upon body composition and 

appearance. Further long-term research is needed to clarify this. 
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Table 1 - Characteristics of pediatric and adolescent patients diagnosed with ulcerative colitis from 

1995 – 2015

Characteristics

Cohort 1, 1995-2003

(N= 945)

Cohort 2, 2004-2015

(N=2,056)

n (%) n (%)

Sex

Male 441 (46.7%) 969 (47.1%)

Female 504 (53.3%) 1.087 (52.9%)

Age

Years, mean (±SD*) 15.03 (±4.63)  15.22 (±4.51)

0-9 years 108 (11.4 %) 202 (9.8%)

10-17 years 412 (43.6 %) 931 (45.3%)

18-20 years 425 (45.0 %) 923 (44.9%)

Medical treatment within two years 

after diagnosis

Only 5-ASAa 192 (20.3%) 350 (17.0%)

Only AZAb 2 (0.2%) 5 (0.2%)

Only corticosteroid 25 (2.7%) 45 (2.2%)

5-ASA and AZA 2 (0.2%) 16 (0.8%)

5-ASA and corticosteroid 370 (39.2%) 460 (22.4%)

AZA and corticosteroid 1 (0.1%) 31 (1.5%)

5-ASA and AZA and corticosteroid 136 (14.4%) 326 (15.9%)

5-ASA and ciclosporin and 

corticosteroid 2

(0.2%) - -

5-ASA and AZA and ciclosporin 

and corticosteroid

5 (0.5%) 1 (0.1%)

5-ASA and AZA and MPc and  

corticosteroid

1 (0.1%) - -

5-ASA and AZA and MTXd and  

corticosteroid

- - 1 (0.1%)

First anti-TNFα therapy (either 

mono or in combination with other 

medication)

- - 236 (11.5%)

None 209 (22.1%) 585 (28.5%)

Colectomy
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Any colectomy within 5 years 116 (12.3%) 171 (8.3%)

* SD: Standard deviation

a 5-ASA: 5-aminosalicylate, bAZA: azathioprine, c MP: mercaptopurine, d MTX: methotrexate

Table 2 - Pediatric and adolescent patients diagnosed 

with ulcerative colitis and year-on-year colectomy from 1995-2015

Cohort 1, 1995-2003

(N=945)

Cohort 2, 2004-2015

(N=2,056)

Year Colectomy New diagnosis 

(n)

Year Colectomy New diagnosis 

(n)

1995 - 75 2004 15 155

1996 7 84 2005 18 126

1997 11 95 2006 13 161

1998 10 109 2007 10 160

1999 10 112 2008 15 191

2000 12 109 2009 13 195

2001 11 102 2010 21 182

2002 19 130 2011 16 181

2003 17 129 2012 18 175

2013 14 185

2014 19 178

2015 18 167

Table 3 – Hazard ratio of colectomy in pediatric and adolescent patients with ulcerative colitis

Crude Adjusted model*

Hazard 

ratio

95% CI Hazard 

ratio

95% CI

1 year follow- up
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Historical Cohort 1995-2003, cohort 1

(N= 945)

Ref Ref Ref Ref

Era of anti-TNFα therapy 2004-2015, cohort 2

(N= 2,056)

0.69 (0.50-0.97) 0.66 (0.47-0.93)

5 years follow-up

Historical Cohort 1995-2003, cohort 1

(n= 945)

Ref Ref Ref Ref

Era of anti-TNFα therapy 2004-2015, cohort 2

(n= 2,056)

0.76 (0.60-0.96) 0.76 (0.60-0.96)

*Adjusted for: sex, age at time of diagnosis, use of medications as time-varying covariates (5-aminosalicylate, 

azathioprine or mercaptopurine, methotrexate, corticosteroid). 

Table 4 - Characteristics of pediatric and adolescent patients diagnosed with ulcerative colitis 

and with at least four treatments with anti-TNFα within a four month period - the bio cohort

Characteristics

The bio cohort

N= 334

n (%)

Sex

Male 164 (49.1%)

Female 170 (50.9%)

Age

Years, mean (±SD*) 15.88 (±3.55)

0-9 years 17 (5.1 %)

10-17 years 162 (48.5 %)

18-20 years 155 (46.4 %)

Time from diagnosis to anti-TNFα therapy 

Years,  median (25-75 centiles) 2.02 (0.54-7.49)

Medical treatment 3 months prior to first anti-TNFα therapy

Only 5-ASAa 44 (13.2%)
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Only AZAb 15 (4.5%)

Only corticosteroid 19 (5.7%)

5-ASA and AZA 22 (6.6%)

5-ASA and corticosteroid 91 (27.3%)

AZA and corticosteroid 25 (7.5%)

5-ASA and AZA and corticosteroid 65 (19.5%)

Medical treatment 12 months after the first anti-TNFα therapy

Only 5-ASA 32 (9.6%)

Only AZA 43 (12.9%)

Only corticosteroid 24 (7.2%)

5-ASA and AZA 52 (15.6%)

5-ASA and corticosteroid 35 (10.5%)

AZA and corticosteroid 37 (11.1%)

5-ASA and AZA and corticosteroid 52 (15.6%)

Continues use of biologic therapy after the fourth anti-TNFα therapy

0-3 months 281 (84.1%)

3-6 months 229 (68.6%)

6-9 months 184 (55.1%)

9-12 months 152 (45.5%)

Colectomy within 12 months from the fourth therapy

Colectomies 28 (8.4%)

*SD: Standard deviation

a 5-ASA: 5-aminosalicylate b AZA: azathioprine

FIGURE LEGEND:

Figure 1 – The bio cohort: individual patient illustration

Figure 2 – Cumulative percentage for colectomy with 1-year & 5-year follow-up

Figure 3 – Corticosteroid prescriptions in the bio cohort and 3-, 6-, 9- & 12 months follow-up
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