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(S)AE (Serious) adverse event 

SPC Summary of Product Characteristics; in Dutch: officiële 

productinformatie IB1-tekst 

Sponsor The sponsor is the party that commissions the organization or 

performance of the research, for example a pharmaceutical 

company, academic hospital, scientific organization or investigator. 

A party that provides funding for a study but does not commission 

it is not regarded as the sponsor, but referred to as a subsidising 

party. 

SUSAR Suspected Unexpected Seriouse Adverse Reaction 

Wbp Personal Data Protection Act; in Dutch: Wet Bescherming 

Persoonsgegevens 

WMO Medical Research Involving Human Subjects Act; in Dutch: Wet 

Medisch-wetenschappelijk Onderzoek met Mensen 
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SUMMARY 

 

Rationale: Crohn’s disease (CD) is a chronic disease with a heterogeneous clinical 

presentation, relapse rate and treatment response. Insufficient control of mucosal 

inflammation results in irreversible bowel damage and complications. At present, no 

markers are available to predict such a complicated disease course at diagnosis. 

Therefore, to prevent overtreatment of low risk patients, step-up treatment with 

subsequent introduction of corticosteroids, thiopurines maintenance and TNF-blockers if a 

previous category fails, is standard care. Combination treatment of thiopurines with TNF-

blockers is associated with increased risk for infectious complications. Landmark studies 

convincingly showed an improved long-term outcome if the TNF-blocker infliximab is 

introduced early. The standard step-up approach thus prolongs steroid exposure and 

delays start of disease modifying biologicals in high risk patients. Given the higher 

efficacy of combination therapy of infliximab with a thiopurine and potential allergic 

reactions and lower response rates after re-initiation of this chimeric biological, 

temporary monotherapy with this TNF-blocker has not been studied as first line 

treatment before. Adalimumab is a humanized monoclonal antibody and subsequently, 

combination therapy of adalimumab with a thiopurine has only a marginal effect on anti-

drug antibody formation. Furthermore, combination therapy with adalimumab does not 

enhance the clinical response. Therefore, periodic treatment with adalimumab in 

combination with close monitoring after drug-discontinuation in newly diagnosed CD 

might improve outcome, reduce drug-related side effects, while still preventing 

overtreatment.  

Objective: The aim of this study is to compare the long-term efficacy and safety of 

periodic adalimumab as initial treatment in newly diagnosed CD patients compared to 

standard step-up care with corticosteroids/budesonide as the initial treatment. 

Study design: Randomised controlled open label multicenter study. 

Study population: Newly diagnosed CD patients or maintenance treatment naive CD 

patients presenting at the outpatient clinic of the participating centers, aged 18-70 years. 

Intervention: 24 weeks adalimumab treatment compared to standard step-up care 

starting with corticosteroids/budesonide. Both study groups are strictly monitored with 

the validated telemedicine tool myIBDcoach and a calprotectin point of care test during 

the study period.  

Main study parameters/endpoints: The primary endpoint is the difference in number 

of yearly-quarters of corticosteroid free clinical and biochemical remission at week 96.  

Safety outcomes are disease progression at week 96, drug related adverse events and 

disease related serious adverse events (hospitalisations, surgery). The secondary 

outcomes are total health care costs, cumulative corticosteroid dose, proportion of 
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patients with endoscopic remission at week 24, drug-related side effects and patient 

reported outcome measures on quality of life, (work) disability and treatment-tolerability.  

Nature and extent of the burden and risks associated with participation, benefit 

and group relatedness: This study compares standard care with corticosteroids as first 

line treatment with adalimumab as first line treatment in maintenance treatment naive 

CD patients. Outpatient clinic visits and diagnostics during the study are mainly standard 

care. Strict monitoring with a colonoscopy, the telemedicine tool myIBDcoach and 

calprotectin test is routine care in the participating hospitals. The first line drug in the 

intervention arm of this trial is subcutaneous administered adalimumab in contrast with 

oral treatment with corticosteroids in the standard care arm. Risk of subcutaneous 

administration with an auto-injection device is limited and consist of mild pain or purpura 

after injection. There is a small risk to hit a nerve with increased pain, or for an 

injectionside reaction (swelling, pruritus and redness), all of these are local and self-

limiting. There might be discrete scarring or dimpling of the skin from a subcutaneous 

injection. Both corticosteroids and adalimumab are immunosuppressive and the main 

adverse effect is therefore infection, however the risk for severe infectious complications 

is higher for corticosteroids compared to anti-TNF monotherapy. Anti-TNF therapy is 

generally well tolerated while side effects (weight gain, hyperglycemia, psychological 

complaints and development of striae) of corticosteroids occur in up to 50% of the 

patients. All the patients in this trial have a colonoscopy at week 24. Colonoscopy is an 

invasive uncomfortable procedure with a time-consuming preparation. Diagnostic 

ileocolonoscopy without biopsies has a 1/1000 risk for bowel perforation. In recent 

international guidelines, performing an endoscopy to assess the effect of treatment and 

to adjust treatment if persistent endoscopic inflammation is present, is recommended 

(1). Patients have a second MRI-enterography after 96 week, this is not standard care. 

Participant have to drink contrast fluid as preparation for this examination and MRI-

enterography yield a small risk for allergic reactions to intravenous administered 

contrast.  
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1. INTRODUCTION AND RATIONALE  

 

CD is a debilitating chronic inflammatory disease of the gut with a heterogeneous clinical 

presentation, relapse frequency and therapy response. Since 2005, the clinical Montreal 

classification, based on age at diagnosis, disease extent and behaviour is the state of the 

art tool to stratify patients in international guidelines. However, this stratification does 

not predict a complicated disease course or treatment response adequately enough for 

clinical decision-making (1). Available serologic or genetic molecular markers also do not 

predict the disease course for every patient at diagnosis (2). Therefore, to prevent 

overtreatment currently, a step-up treatment approach is used, starting with 

corticosteroids as first line drug for induction of remission in most patients. The next step 

is induction therapy with corticosteroids and initiation of maintenance therapy with 

antimetabolites. TNF-blockers are subsequently introduced if the previous treatments fail. 

Population based studies show an unfavourable long-term outcome with this approach 

with frequent, drug related side effects, disease progression and development of 

complications, disease related serious adverse events (surgery, hospitalisation), chronic 

corticosteroid use and disability. Since TNF-blockers are convincingly more effective 

compared to steroids and are potentially disease modifying our aim is to compare the 

long-term outcome of standard step-up care starting with corticosteroids to initial 

periodic adalimumab treatment in newly diagnosed CD patients regarding disease control 

and the safety endpoints disease progression and drug related side effects and 

tolerability. This trial is performed in an optimal and validated tight monitoring setting 

were decisions are not made on severity of clinical symptoms alone but based on 

systematic measurement of symptoms and non-invasive markers for mucosal 

inflammation.  

 

1.1 INFLAMMATORY BOWEL DISEASE 

Crohn's disease (CD) and ulcerative colitis (UC) are debilitating diseases characterized by 

chronic relapsing and remitting intestinal inflammation, together referred to as 

inflammatory bowel disease (IBD). In the Netherlands at present over 80.000 inhabitants 

suffer from IBD and the incidence is increasing (3). IBD is characterized by a complex 

multifactorial etiology resulting in the highly heterogeneous clinical presentation and 

treatment response. Mounting evidence shows that longstanding (subclinical) mucosal 

inflammation due to treatment delay or insufficient monitoring leads to irreversible bowel 

damage and complications like fistulae and strictures. After diagnosis, traditional IBD-

care consists of standard scheduled follow-up visits to the outpatient clinic and laboratory 

controls with a frequency based on the initiated medical treatment, but independent of 

the occurrence of unpredictable flares. Cost-of-illness studies report mean total 
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healthcare costs ranging from 2380-8500 euro per year per patient (for CD three times 

higher as compared to UC) and the total IBD-associated direct health care costs in the 

Netherlands exceed 300M each year. Direct health care costs are mainly derived from 

medication costs, hospitalisations, outpatient clinic visits, diagnostics and surgery. 

Productivity losses also occur frequently and account for up to 39% of the total costs for 

IBD (4). 

 

1.2 TREATMENT OF IBD 

There is no curative treatment for CD. The classic treatment goal is induction and 

maintenance of corticosteroid-free remission and prevention of surgery. Recently, long-

term corticosteroid sparing and deep remission (clinical remission and normalisation of 

non-invasive markers and/or endoscopy) were added in guidelines to improve outcome 

(1, 5). The available drugs are corticosteroids, anti-metabolites (thiopurines and 

methotrexate) and biologicals. Currently, a step-up treatment approach is standard care, 

corticosteroids/budesonide are the first line drug for induction of remission in most 

patients, corticosteroid induction therapy in combination with maintenance treatment 

with thiopurines and TNF blockers are subsequently introduced if the initial therapy fails. 

Recently registered biologicals (vedolizumab, ustekinumab) are the final step (5). For 

patients with perianal disease the initial treatment is a thiopurine and/or a TNF-blocker. 

Surgery is a rescue treatment in refractory patients or if complications (strictures, fistula, 

abcesses) occur. The rationale of step-up care is prevention of overtreatment of low risk 

patient groups since observational cohort studies in the pre-biological era indicate that a 

substantial portion of patients with CD have a mild course of disease (6). In the IBD-

South Limburg population based cohort, even in an era were biologicals and thiopurines 

are available as from diagnosis up to 28% of CD patients did not need an anti-metabolite 

or biological in the first 5 years (after 2006) (7) (figure 1). Systematic measurement of 

non-invasive markers was not implemented during the follow-up period and treatment 

decisions were based on the severity of symptoms. Part of these patients therefore might 

have had subclinical inflammation and subsequent disease progression. 

With standard step-up care and decisions regarding therapy adjustments being based on 

severity of symptoms alone, response for any available drug occurs only in about 70% of 

the patients and half of initial responders lose response within 2 years. Step-up care 

delays initiation of highly effective treatment in high risk patients and prolongs steroid 

exposure, associated with subjective side effects, frequent severe infectious 

complications and mortality. Population based studies show an unfavourable long-term 

outcome with this step-up care with frequent surgery (up to 70% in CD), hospitalisation, 

chronic corticosteroid use and disability. 
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Figure 1: Cumulative exposure to immunomodulators (A) and anti-TNF agents (B) in the South-
Limburg region of The Netherlands. Era A patients diagnosed between 1991 and 1998, era B 
patients diagnosed between 1999 and 2006, era C patients diagnosed between 2006 and 2011. 

 

1.3 DRUG RELATED SIDE EFFECTS 

All available therapies for CD have potential adverse events that are in part the direct 

result from the immunosuppressive mechanism of action.  

For corticosteroids side effects occur frequently, the number needed to treat to observe 

one adverse effect severe enough to cause withdrawal of treatment is four. Three groups 

of adverse events can be identified. Early effects due to the supraphysiological doses 

used to induce remission in active CD include cosmetic effects (acne, moon face, edema, 

skin striae), sleep and mood disturbance, dyspepsia and glucose intolerance. Effects 

associated with prolonged use include cataracts, osteoporosis, osteonecrosis of the 

femoral head, myopathy and susceptibility to infection. In addition, several safety 

cohorts indicate that steroids in combination therapy increase the risk of serious 

infections. Steroids are also associated with an increased mortality, not observed with 

TNF-blockers and thiopurines. Effects during withdrawal include acute adrenal 

insufficiency, a syndrome of pseudo-rheumatism and raised intracranial pressure (1, 8).  

Adverse event are also frequent during thiopurine therapy. Up to 40% of patients 

discontinue the drug due to side effects (1, 8). The number needed to treat to observe 

one adverse effect severe enough to cause withdrawal of treatment with azathioprine or 

6-mercaptopurine is 14. The most frequent adverse events are summarized in table 1. In 

patients on thiopurines close monitoring with sequential measurements of complete 
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blood count, liver enzymes and/or thiopurine metabolites is essential to guarantee 

safety. 

 

Table 1: Adverse events thiopurines 

Toxicity Rate/risk increase 

Flu-like illness or nausea 8-12% 

Arthralgias 1.1-1.2% 

Hepatotoxicity 17% 

Myelotoxicity 

Mild 

Severe 

 

5-25% 

4-4.5% 

Pancreatitis 4-7% 

Opportunistic infections 3-fold increase 

Myelodysplasia SIR 6.98 

NMSC HR 5.0 

Lymphoma HR 5.28 

 

Patients on thiopurine monotherapy have approximately a threefold risk for opportunistic 

infections compared to IBD patients not on thiopurines. The most common opportunistic 

infections during thiopurine therapy are viral (herpes zoster, herpes simplex, 

cytomegalovirus and Epstein-Barr virus). The TREAT-registry of 6290 IBD patients 

demonstrated however that serious infections were not associated with recent 

immunomodulator use (9).  

Due to the fact that thiopurines interfere with DNA repair, they have been shown to have 

increased mutagenicity and a subsequent increased risk of malignancies. Thiopurines also 

directly promote DNA damage by making it more sensitive to radiation, particularly UVA 

radiation, from sunlight. The association between thiopurine use and an increased risk of 

lymphoma has been recognized for many years. The CESAME cohort identified a HR of 

5.28 (2.01–13.9) for lymphoproliferative disorders in patients receiving thiopurines. A 

nationwide Danish cohort study of more than 50,000 patients with IBD, 3919 of whom 

developed malignancy in the context of thiopurine use, showed an increased risk of 

developing malignancy in association with thiopurine use (RR = 1.41, 95% CI: 1.15–

1.74). One of the cancers driving this increase in overall malignancy risk is non-

melanoma skin cancer (NMSC). The relative risk for non-melanoma skin cancer was also 

increased in patients exposed to thiopurines in the Dutch IBD South Limburg cohort and 

the CESAME cohort (HR 5.9 (2.1–16.4). Finally, further analysis of the CESAME cohort 

found that past exposure to thiopurines was associated with an increased risk of 

developing myeloid disorders (MD) (10, 11).  
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TNF-blockers are relatively well tolerated. Infusion reactions with infliximab are rare and 

respond to slowing the infusion rate or treatment with antihistamines, paracetamol and 

sometimes corticosteroids. A delayed hypersensitivity reaction of joint pain and stiffness, 

fever, myalgia and malaise may also occur. Cohort studies do not show increased 

mortality with TNF-blockers. Infection is the main concern with the use of TNF-blockers in 

CD. Reactivation or development of tuberculosis has been reported in 24/100,000 

patients with rheumatoid arthritis given TNF-blockers, compared to 6/100,000 not given 

such treatment. The theoretical risk of lymphoproliferative disorders or malignancy has 

not been confirmed in post-marketing surveillance. A meta-analysis of all clinical trials 

with infliximab in patients with IBD showed no increase in infections, malignancy or 

mortality over placebo. In contrast, a post-marketing pharmacovigilance program 

(TREAT-registry) suggested that the infectious risk with infliximab is slightly increased 

and some, but not all cohort studies show a mild increase risk for opportunistic infections 

(9, 11, 12). A retrospective but population-based study of Danish patients treated with 

TNF-blockers during the period 1999–2012 found no evidence of increased risk of 

neoplasia associated with TNF-blockers, either globally or in several specific subgroup 

analyses. There are other less frequent, but sometimes very significant clinical adverse 

events such as dermatological, neurological, cardiac and hepatic adverse events.  

Cochrane reviews of randomised placebo controlled trials with thiopurines and 

corticosteroids show that adverse events and study withdrawal due to adverse events 

occur more frequently in patients receiving corticosteroids and thiopurines. Thiopurines 

are discontinued in up to 30% of the patients due to side effects and 40% of patients on 

corticosteroids experience side effects. In contrast, when considering all the available 

randomised trials including more than 4000 patients, TNF-blockers did not show more 

side effects than placebo (8, 12, 13).  

A recent German study reported on the incidence of malignancy in patients on thiopurine 

compared with those on TNF-blockers. The thiopurine cohort had a higher incidence of 

malignancy overall (HR 4.15 (1.82–9.4)). The most commonly observed malignancies in 

this study were skin cancers and lymphomas. Cochrane review compared occurrence of 

adverse events of infliximab alone with combination therapy of thiopurines and infliximab 

and showed that withdrawal due to adverse events was higher in combination group 

(table 2). In a pooled analysis of 1594 patients in adalimumab trials, unlike patients on 

adalimumab monotherapy, those taking the combination of adalimumab and thiopurine 

were found to be at increased risk of malignancy. Finally, long-term combination 

immunosuppressive therapy increases the risk of opportunistic infections and probably of 

the rare but lethal hepatosplenic T-cell lymphoma.  
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Table 2: Adverse events and withdrawal due to adverse events 

 Corticosteroids/ 

placebo 

Thiopurines/ 

placebo 

Anti-TNF/ 

placebo 

Infliximab/ 

infliximab + 

thiopurine 

Adverse events RR 4.89 (1.98-

12.07) 

RR 1.29 (1.02-

1.64) 

Not available RR 1.60 (0.33-

7.86) 

Withdrawal due 

to adverse 

events 

RR 4.57 (0.75-

27.83) 

RR 3.12 (1.22-

4.90) 

Not available RR 2.42 (0.10-

56.46) 

 

In summary, all medical treatments with proven efficacy for CD are associated with 

possible severe adverse events. Next to the low efficacy as maintenance treatment, due 

to a very high prevalence and severity of adverse events and an association with 

increased mortality, prolonged treatment with corticosteroids is not acceptable. In 

general, the occurrence of adverse events and adverse events warranting drug 

withdrawal is lower in patients treated with TNF-blockers compared to thiopurines. 

Thiopurines are associated with an increased risk for infections and malignancies 

especially non-melanoma skin cancer and lymphoma. Cohort studies show conflicting 

data about the increased risk for infections for patient on TNF-blocker treatment, but the 

risk for opportunistic infections seems mildly increased. An increased risk for 

malignancies is not convincingly shown. The risk for infections and adverse events for 

combination therapy is higher compared to TNF-blocker or thiopurine monotherapy. 

 

1.4 TREATMENT STRATEGIES TO IMPROVE THE LONG TERM-OUTCOME OF CD  

The concept early combined immunosupressives (anti-TNF + thiopurine) was introduced 

in 2008. Newly diagnosed CD patients with moderate to severe disease activity were 

randomised to step-up treatment or initial treatment with scheduled infliximab in 

combination with azathioprine. Infliximab was discontinued after three infusions (6 

weeks) based on clinical symptoms (14). The rationale of this trial was prevention of 

delay of introducing highly effective treatment and prolonged steroid exposure in high 

risk patients by starting combined immunosuppressives from diagnosis. Patients initially 

treated with a combination of infliximab and azathioprine reached steroid free remission 

and endoscopic remission more frequent compared to standard treatment. This trial 

however started maintenance therapy with thiopurines in all patients possibly exposing 

low risk patients for years to unnecessary maintenance treatment. Another argument 

why the top-down approach has not been implemented in routine care is that scheduled 

therapy with infliximab is inferior compared to continuous treatment due to the risk of 

antibody formation (15). Subsequent landmark-trials investigating early combined 
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immunosupressives (summarised in table 3) on median and long term outcome of CD 

therefore included only steroid dependent or refractory patients and therefore exposed 

CD patients for more than 2 months to steroids (14, 16, 17). Furthermore, the mean 

disease duration at inclusion in all controlled trials evaluating the long-term outcome of 

early introduction of immunomodulators and/or immunosuppressives after the step-up 

top down trial was more than 2 years while the window of opportunity to change the 

disease course by initiating disease modifying drugs is probably in the first 2 years after 

diagnosis.  

The recent Diamond trial comparing adalimumab monotherapy and combination therapy 

in steroid refractory or dependent patients, showed only marginal benefit of combining 

this humanised biological with anti-metabolites and a meta-analysis showed no 

superiority of adalimumab combination therapy on clinical remission rates (17). 

 

Table 3: Summary of landmark studies investigating early introduction of immunosuppressives 

Study  Design  Duration  N Patient characteristics Previous 

exposure 

Mean disease duration CDAI CS I.S.  

SONIC 

NEJM 

2010 

RCT double blind 

- AZ 

- AZA+anti-TNF 

30 weeks 

20 weeks 

blinded 

extension 

508 2.3 years 220-450 + 

CS 

dependent 

or 

refractory 

- 

Step-up 

Top-down 

Lancet 

2008 

RCT 

- ECI (stop inf) 

 133 2 weeks >200 - - 

Diamond RCT open label 

- ADA 

- ADA + AZA 

 177 2,8 years 

3,2 years 

22-450 

Japanese 

+ - 

 

1.5 MONITORING IBD 

Endoscopic remission became an important treatment goal since absence of macroscopic 

mucosal inflammation after induction treatment is associated with a favourable long term 

outcome (increased time to relapse, decreased surgery and hospitalisation). Due to the 

relapsing character of IBD starting at young age, repeated evaluation of disease activity 

during lifetime is necessary. The golden standard for this is ileocolonoscopy, however, 

this is an invasive and expensive procedure. In order to standardize non-invasive 

assessment of remission, clinical disease activity indices such as the Crohn’s disease 

activity index (CDAI) have been developed but do not correlate with endoscopic 
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inflammation and therefore inadequately predict active mucosal inflammation (2, 18). 

Fecal calprotectin (FC) in stool is a marker for intestinal inflammation that shows good 

correlation with endoscopy in CD and predicts a clinical relapse 3-6 months in advance. 

Recent data shows that measurements of fecal levels of calprotectin made with home-

based lateral flow method (point of care tests) were in agreement with measurements 

made by the hospital ELISA test (17, 19). The point of care tests are therefore an 

excellent tool to monitor disease activity at home. We recently showed that combination 

of a novel patient reported disease activity score in combination with fecal calprotectin 

point of care test is an excellent screening tool for endoscopic inflammation (sensitivity 

96%) (18).  

Tight control is an emerging strategy to improve long term outcome of CD and prevent 

disease progression and surgery due to its tight control of mucosal inflammation. The 

recent CALM-trial showed that timely escalation on the basis of clinical symptoms and 

inflammatory biomarkers in patients with early CD results in better clinical and 

endoscopic outcomes than symptom-driven decisions alone (20). 

 

 

2. OBJECTIVES  

 

The aim of this study is to compare the long-term efficacy and safety of adalimumab as 

the initial treatment in newly diagnosed CD patients compared to standard step-up care 

with corticosteroid/budesonide as the initial treatment.  

 

 

3. STUDY DESIGN  

 

The Control Crohn Safe trial is a pragmatic two arm, 96 weeks, randomised controlled 

multicenter open label trial. Both trial arms are treated according to a strictly defined 

treatment algorithm (figure 2) closely resembling standard care. The study will be 

performed in one academic and at least five non-academic hospitals in the South-East of 

The Netherlands. Ethical approval will be obtained at the institutional review board of the 

Maastricht University Medical Centre (MUMC+). Newly diagnosed adult CD patients or CD 

patients who did not receive maintenance treatment with thiopurines and/or anti-TNF 

before presenting at the outpatient gastroenterology clinic or endoscopy ward of the 

participating centres (MUMC+, Zuyderland Medical Centre, Maxima Medical Centre, 

Eindhoven, Catharina Medical Centre, Eindhoven, VieCurie Medical Centre, Venlo, 

Laurentius Medical Centre, Roermond) fulfilling the inclusion criteria are eligible for this 

study. 
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Figure 2: Schematic overview of trial design and follow-up (ada: adalimumab, pred: prednisone, 
budes: budesonide) 

 

4. STUDY POPULATION 

 

4.1 Population 

All newly diagnosed patients with CD, or CD patients who did not receive maintenance 

treatment with thiopurines and/or anti-TNF before, that are 18-70 years of age and 

presenting in the participating centres are eligible for participation and will receive the 

patient information form before treatment initiation. After confirmation of the diagnosis 

based on the results of the ileocolonoscopy and biopsies, and if the patients fulfill the in- 

and exclusion criteria, and provide informed consent, they are included in the trial. 

 

4.2 Inclusion criteria  

 Newly diagnosedCD patients or CD patients with a flare,  visiting the outpatient 

clinic or endoscopy ward of the participating centres 

 CD diagnosis according to ECCO-guidelines + complete ileocolonoscopy (last 

endoscopy performed <12 months before screening) + complete small bowel 

imaging at diagnosis (MRI or CT-enterography)  

 Naïve to thiopurines and biologicals  

 18 years old ≤ 70 years old  

 Sufficient knowledge of Dutch language  
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 Smartphone or tabloid with internet access  

 

Complete small bowel imaging should be made at diagnosis by means of MRI- or CT-

enterography. Patients can however be included in the study before knowing the results 

of this radiologic examination. The decision to await the results before starting treatment 

is based on the treating physician’s expertise. It can be beneficial to wait if the disease 

seems to be mild and the patient might benefit from budesonide alone. Contrary, in case 

of severe disease treatment should be started as soon as possible.    

   

4.3 Exclusion criteria  

A potential subject who meets any of the following criteria will be excluded from 

participation in this study:  

 Use of corticosteroids for a duration longer than 4 months in the year before 

screening 

 Perianal fistula at screening  

 Severe disease requiring hospitalisation at screening  

 Patients with short bowel syndrome or an ostomy  

 Malignancy in the 5 years before screening. Exception is adequately treated non-

melanoma skin cancer  

 Contra-indication for TNF-blockers or immunosuppressive agents (Contra-

indications are: a symptomatic stricture, an abscess, a history of tuberculosis or 

other granulomatous infection, a positive chest radiograph or Quantiferon or 

tuberculin skin test with purified protein derivative, a recent history of an 

opportunistic infection (within the previous 6 months), active infection with 

hepatitis B or C, infection with the human immunodeficiency virus, multiple 

sclerosis, cancer(except adequately treated non melanoma skin cancer), or a 

homozygous mutant or heterozygous thiopurine methyltransferase phenotype) 

 Contra-indication for MRI-enterography  

 

4.4 Sample size calculation  

For the primary ordinal end point, the number of yearly-quarters of corticosteroid-free 

clinical remission at week 96, it was estimated that 63 patients would be needed per trial 

arm to provide a power of 80% in order to detect a 10% increase in the mean 

corticosteroid remission in the adalimumab group, on the assumption that the mean 

quarters of remission would be 5 in the conventional step-up care group with a standard 

deviation of 2. The assumption was estimated based on extrapolation of the results of 

the Step-up Top-down and Sonic trial. Given the risk for not-normal distribution of the 

data and the need to use a nonparametric test, the number of patients will be increased 
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with 15% to 73 in both treatment arms. To take into account an estimated loss-to-

follow-up of 8% the number of patients will be increased to 79 in both treatment arms 

(see attachment K6a).  

 

 

5. TREATMENT OF SUBJECTS  

 

5.1 Investigational product/treatment  

Adalimumab as first line drug (see figure 2) compared to standard step-up care conform 

European Crohn and colitis organization guidelines (1).  

 

5.2 Use of co-intervention  

During the study period, CD specific-treatment is limited to the two study algorithms.  

Directly before inclusion in the CoCroS trial, the use of oral prednisone 20mg once daily 

or oral budesonide 9mg once daily for a duration of 2 weeks maximum is permitted, if 

necessary according to the treating physician’s expertise.  

When starting with the assigned medication after inclusion and randomisation, this 

bridging prednisone or budesonide has to be discontinued.  

 

5.3 Escape medication  

In case of severely active disease or hospitalisation intravenous corticosteroids, 

infliximab or other Biological treatment or antibiotics can be initiated, or surgery 

depending on the location of disease, the severity and whether complications are present 

and according to the treating physicians expertise. 

 

 

6. INVESTIGATIONAL PRODUCT  

 

Treatment strategy trial with periodic adalimumab as first line treatment compared to 

standard step-care starting with corticosteroids. Summary of product characteristics 

(SPC) of adalimumab can be found in attachment A.  

 

 

7. NON-INVESTIGATIONAL PRODUCT  

 

Not applicable. 
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8. METHODS 

 

8.1 Study parameters/endpoints  

8.1.1 Primary endpoint  

 Number of yearly-quarters of corticosteroid free clinical (MIAH scores (≤3)) and 

biochemical (C-reactive protein <5 mg/L (i.e. within normal range) and fecal 

calprotectin ≤200 μg/g) remission at week 96  

 

8.1.2 Safety outcomes  

 Disease progression at week 96 on MRI-enterography (Lemann score) (21) 

 Number of drug related serious adverse events  

 Number of serious disease related adverse events (hospitalisation, surgery)  

 

8.1.3 Other outcomes (18, 21-23)  

 Corticosteroid free clinical remission at week 24, 48 and 96  

 Total health care costs at week 96 (direct health care costs and indirect health 

care costs)  

 Cumulative corticosteroid dose at week 24, 48 and 96  

 Proportion of patients with endoscopic remission at week 24  

 Time to remission  

 PROM: quality of life (EQ5D) at week 24, 48 and 96  

 PROM: (work) disability at week 24, 48 and 96  

 PROM: Adherence (Visual Analogue Scale) to medical treatment at week 24, 48 

and 96  

 

8.2 Randomisation and treatment allocation  

After signing the informed consent form, patients will be randomly assigned to one of the 

two treatment arms. Randomisation will be performed centrally with the randomisation 

service of ALEA using the minimization method, stratified for participating centre, disease 

location and disease behavior at screening according to the Montreal classification. 

Participants, health-care providers, and staff assessing outcome measures will not be not 

masked to treatment allocation. We considered a blinded design but the development, 

costs and administration of placebo injections/infusions would create a formidable barrier 

for this study and since the two treatment strategies are administered at different time 

periods, it would greatly increase the burden for the patient. Furthermore, an unblinded 

pragmatic design fits best with the current ideas about the external validity. This design 

mirrors the real-life setting with respect to costs and effects and facilitates 

implementation. 
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8.3 Study procedures 

8.3.1 General procedures 

This randomised trial will be performed at six hospitals in the South-East of the 

Netherlands: one academic hospital (Maastricht University Medical Centre+), and five 

large, non-academic, regional hospitals (Zuyderland Medical Centre, Maxima Medical 

Centre, Eindhoven, Catharina Medical Centre, Eindhoven, VieCurie Medical Centre, Venlo 

and Laurentius Medical Centre, Roermond). Each participating hospital serves 500–2000 

patients with IBD, has one or two dedicated nurses or nurse specialists and experience 

using the Telemedicine tool myIBDcoach. Together the hospitals provide care for over 

1,000,000 inhabitants. The incidence of Crohn’s disease in the region is 17.5/100,000 

per year (3). The investigators in the participating centers will be trained during the 

initiation visit regarding the treatment algorithms in both study arms. Due to the 

geographical localization of the participating hospitals, the coordinating investigator will 

also attend the majority of study visits to minimize protocol deviations. All the hospitals 

participating in this region already collaborate close for IBD-care. 

Follow-up schedule for all patients is based on standard care for CD and consists of 

follow-up via the telemedicine tool myIBDcoach and fecal calprotectin point of care tests, 

visits to the outpatient clinic and CRP screening at w0, w12, w24, w48 and week 96, and 

ileocolonoscopy at week 24 and a MRI-enterography at week 96.  

The outpatient visits, ileocolonoscopy and MRI at the end of the study may be planned 

during the two weeks before up to the two weeks after the planned week to make the 

follow-up schedule feasible. All the study procedures are summarized in table 4.    

 

 Table 4: Follow-up procedures in both study arms 
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8.3.2 Visits to the outpatient clinic 

Patients in both study arms visit the outpatient clinic for screening and at week 0, 12, 24, 

48 and 96. A chest radiography is planned at screening. Additional visits will be 

scheduled to adjust treatment if active disease is detected by myIBDcoach or fecal 

calprotectin point of care test. During the visits, an electronic case report form (CRF) is 

filled out in MACRO (attachment F paper version).  

 

8.3.3 Laboratory tests 

A laboratory test (Complete blood count, CRP, Creatinin, ALT, GGT and Alkalic 

phosphatase and lipase) is scheduled conform standard care at screening and on week 

12, 24, 48, 72 and 96. Additional laboratory controls are performed if a thiopurine is 

started (w1, w2 and w4, q12 weeks after treatment initiation, according to local 

protocol). During the screening visit, screening for hepatitis B and C virus (HBV, HCV), 

HIV and TB will be performed, if not already done.Therapeutic drug monitoring of 

thiopurines or infliximab or adalimumab will be performed in both study arms before 

escalation to the next drug according to the study algorithms. 

 

8.3.4 Patient reported outcome measures 

All patients fill out three monthly questionnaires via the telemedicine tool myIBDcoach. 

MyIBDcoach is used in standard care or will be used in standard care at the study 

initiation and offered to all IBD patients in active follow-up to enable tight monitoring of 

disease activity, side effects and relevant patient reported outcome measures (23). 

MyIBDcoach was validated in a large trial and the details of the telemedicine system have 

been described previously (23, 24). In short, myIBDcoach is a secured webpage with an 

HTML application for tablet or smartphone (figure 3). The system includes monthly/3 

monthly monitoring modules, which contain questions regarding disease activity, 

medication use, treatment adherence, treatment satisfaction, and side effects including 

infections. The system also includes questions on factors affecting disease (including 

nutritional status, smoking, stress, life events, anxiety and depression, social support, 

physical exercise, and self-management skills), and patient-reported outcome measures 

on quality of life and work productivity. In monitoring disease activity, myIBDcoach uses 

the newly developed Monitor IBD At Home (MIAH) questionnaire, a symptom-based 

patient-reported outcome measure validated relative to endoscopy (18). When the 

disease is in remission, defined as three consecutive low monthly MIAH scores (≤3) and 

fecal calprotectine scores <200 μg/g, patients will be allowed to complete the monitoring 

module once every 3 months. Furthermore, the system includes outpatient visit modules 

(to prepare for an outpatient visit), e-learning modules, a personal care plan, and an 
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administrator page used by the health-care provider (i.e., gastroenterologist or nurse). 

When parameters recorded by the monitoring modules exceed predefined thresholds or 

when the modules are not being filled out, the safety and continuity of care were ensured 

by the creation of alerts (red flags) on the administrator page of each local hospital. In all 

participating centers, the administrator page is checked daily apart from weekend days 

by the treating physician or IBD-nurse/nurse specialist. 

 

8.3.5 Fecal calprotectin and point of care 

Calprotectin is a heterodimer consisting of the calcium binding proteins MRP8/14 or 

S100A8/A9. Calprotectin is mainly formed in neutrophils and monocytes. On contact with 

foreign cells or in case of tissue damage, the immune system is activated and the 

immune cells release calprotectin. Calprotectin can be detected in stools and correlates 

well with endoscopic inflammation. Fecal calprotectin levels of >200 ug/g are associated 

with a clinical flare of CD within the next 3-6 months (24). QuantOn Cal is a combination 

of an at home fecal calprotectin immunological test and a smartphone application. 

Patients collect their stool sample using a paper stool-catcher. Then they open the 

sample collection tube, pull out the stick and insert it into the stool in three different 

places, insert the stick back into the tube and screw the cap on the tube and shake well. 

To test for calprotectin, they subsequently break off the tip of the tube and squeeze four 

drops of the stool sample suspension onto the sample window of the test device (5). 

After 15 minutes, the detection reaction is complete. The detection reaction must be 

scanned with the patient’s own smartphone. After scanning, the result is sent to the 

hospital and subsequently displayed in the results window of the patient’s smartphone 

and in myIBDcoach. 
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Figure 3: Overview of the elements of the telemedicine system myIBDcoach. Modules 
containing different questionnaires: standard monitoring (every month, or every 3 months when 
the disease is in remission), intensified monitoring (weekly in case of a flare), and outpatient visit 
monitoring (to prepare an outpatient visit). When parameters recorded by the monitoring modules 

exceed predefined thresholds, alerts (red flags) are created on the administrator page of the 
inflammatory bowel disease clinic. (2) Personal care plan: summary and visualization of health 

parameters, patient-reported outcome measures, and quality metrics. (3) e-learning modules: 
interactive patient-tailored information on topics such as medications, adherence to medication, 
smoking cessation, (mal)nutrition, methods to prevent or reduce symptoms (self-management), 
fatigue, work productivity, anxiety, and depression. (4) Communication: secure message 
connection between patient and health-care providers' administrator page. Figure adapted from de 
Jong M et al. Inflamm Bowel Dis 2017. 

 

8.3.6 Ileocolonoscopy 

As advised in recent international guidelines, patients in both study arms undergo an 

ileocolonoscopy to assess endoscopic remission at week 24. Endoscopic remission is 

assessed with the simple endoscopic score for CD (SES-CD). Endoscopic remission is 

defined as a score below 3 and the absence of ulcers (25). 

 

8.3.7 MRI-ENTEROGRAPHY 

A MRI-enterography is routinely performed at diagnosis and scheduled at the end of 

study follow-up (week 96) to assess differences in disease progression or development of 

transmural structuring or penetrating disease. Disease progression will be scored with 

the digestive damage score or Lemann score (20). 

 

8.3.8 TREATMENT ALGORTIMES  
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Patients are randomised to one of the two treatment arms. They are initiated on standard 

step-up care or adalimumab. Patients are monitored with myIBDcoach and/or fecal 

calprotectin point of care test every four weeks up to week 12, and every 12 weeks 

thereafter. Dose attenuation or switch of therapy is performed in both study arms based 

on the MIAH score, CRP, and fecal calprotectin or endoscopy. Before escalation to 

another drug, for thiopurines and anti-TNF TDM will be done. The sequential steps in the 

study arms are summarized in figure 4. If assessment of disease activity with imaging or 

ileocolonoscopy is necessary, the follow-up schedule will be on hold until the treatment 

decision is made.   

  

Decision algorithms in the trial:  

 After endoscopic reevaluation at week 24:  

o SES-CD ≥3 or ulcers present on colonoscopy: Step-up to next treatment 

step in algorithm (figure 4) 

o SES-CD <3 and no ulcers, MIAH score ≤3, fecal calprotectine <200 ug/g 

and CRP <5 mg/L:  

 Adalimumab arm: stop adalimumab and monitor  

 Standard care-arm: continue monitoring if no treatment; continue 

initiated treatment + monitoring if treatment was started.  

 After assessment of myIBDcoach MIAH questionnaire and fecal calprotectine (and 

CRP at weeks 12, 24, 48, 72):  

o MIAH score ≤3, fecal calprotectine <200 ug/g and CRP <5 mg/L: continue 

same treatment and dose  

o Fecal calprotectin >200 ug/g (no other explanation than active CD): next 

treatment step (figure 4) 

o MIAH-score >3, fecal calprotectin <200 ug/g but >100% increase 

compared to previous measurement, or increase in CRP (no other 

explanation than active CD): next treatment step or assessment of disease 

activity with ileocolonoscopy or imaging based on treating 

gastroenterologist’s judgement (figure 4) 

o MIAH-score >3, fecal calprotectin <200 ug/g and no 100% increase and 

normal/no increase in CRP: assessment of disease activity with 

ileocolonoscopy or imaging based on treating gastroenterologist’s 

judgement.  

 

In the above decision algorithms CRP <5 mg/dl means that the value of CRP is within 

normal range. Depending on the hospital, the specific cut off value used as normal can 

vary.    
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Figure 4: Schematic overview of treatment algorithm for both study arms. Re-evaluation of 

disease activity is scheduled for both treatment arms in week 8, week 12, week 36, week 48, week 
60, week 72 and week 84 via disease activity MIAH questionnaire in myIBDcoach and fecal 
calprotectine point of care stool test and at week 12, 24, 48 and week 72 also by determination of 
CRP. If inadequate control of disease activity treatment escalation to the next treatment step.      
In week 24 a colonoscopy is performed:  

Adalimumab group:  

 No mucosal inflammation: adalimumab is discontinued and participants are further 

monitored. If recurrence of inflammation, adalimumab is restarted.  

 If visible mucosal inflammation: Escalation to the following treatment step.  

Standard care group:  

 No mucosal inflammation: If the participant receives drugs, the treatment is continued and 
participants are further monitored. Upon recurrence of inflammation, escalation to the next 
step  
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 Visible mucous membrane inflammation: escalation to the next step.  

 

8.4 Withdrawal of individual subjects  

 Subjects can leave the study at any time for any reason if they wish to do so 

without any consequences. The investigator can decide to withdraw a subject from 

the study for urgent medical reasons.  

 The patient's physician may withdraw the patient from the study at any time, if he 

considers that further participation of the patient is no longer justifiable.  

 Any adverse event deemed sufficiently severe. The adverse event must be 

recorded on the CRF. These adverse events must be followed up until resolution. 

 Patients should be withdrawn if IBD medication violating the assigned treatment 

algorithm is initiated. 

 Female that becomes pregnant during the study should be withdrawn.  

The time of discontinuation or withdrawal and the reason for discontinuation or 

withdrawal, if known, must be documented on the CRF. Every effort should be made to 

obtain a visit assessment (including blood and calprotectine) immediately prior to 

withdrawal. Patients are encouraged to continue with the regular monitoring via 

myIBDcoach and with the point of care calprotectine tests. 

Withdrawn subjects will be treated according to the current guideline for the treatment of 

CD. Reason to deviate from the guideline is if during the study it became clear that 

another approach was more effective for a particular subject.   

 

8.5 Replacement of individual subjects after withdrawal  

Patients will not be replaced after withdrawal. 

  

8.6 Follow-up of subjects withdrawn from treatment  

Patients withdrawing from the study will be asked to allow safety follow-up until week 96. 

Safety follow-up is similar to follow-up of patients remaining in the study and consists of 

3 monthly questionnaires via mijnIBDcoach and calprotectin point of care tests. After 

study completion review of hospital information system for hospitalisations, emergency 

room visits and surgical procedures will be performed.  

 

8.7 Premature termination of the study  

The decision to terminate the ongoing CoCroS trial is if during the study period, possibly 

due to the registration of adalimumab Biosimilars, alterations in IBD-guidelines and the 
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accepted clinical practice occur that make the continuation of a clinical trial unfavourable. 

A Data Monitoring Committee (DMC), as described in paragraph 9.5, can advise the 

sponsor to premature terminate the trial. The DMC can advise this if during the interim 

analysis of the data no statistical difference between groups can be reached or if SAE in 

the adalimumab arm, or drug discontinuation due to adverse events in the adalimumab 

arm, are significantly higher. As described in paragraph 1 it is expected that SAE and 

drug discontinuation in the standard care arm are higher.  

 

 

9. SAFETY REPORTING 

 

9.1 Temporary halt for reasons of subject safety 

In accordance to section 10, subsection 4, of the WMO, the sponsor will suspend the 

study if there is sufficient ground that continuation of the study will jeopardise subject 

health or safety (see also paragraph 8.7). The sponsor will notify the accredited METC 

without undue delay of a temporary halt including the reason for such an action. The 

study will be suspended pending a further positive decision by the accredited METC. The 

investigator will take care that all subjects are kept informed. 

 

9.2 AEs, SAEs and SUSARs 

9.2.1 Adverse events (AEs) 

Adverse events (AEs) are defined as any undesirable experience occurring to a subject 

during the study, whether or not considered related to the altered treatment strategy 

(periodic adalimumab as first line treatment). All adverse events reported spontaneously 

by the subject or observed by the investigator or his staff will be recorded on the adverse 

event form. At each visit, after the patient has had an opportunity to spontaneously 

mention any problems, the investigator should enquire about adverse events and register 

adverse events on the CRF. A PROM regarding adverse events and infections is included 

in the periodic evaluation in myIBDcoach. 

 

9.2.2 Serious adverse events (SAEs) 

A serious adverse event is any untoward medical occurrence or effect that:  

 results in death;  
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 is life threatening (at the time of the event);  

 requires hospitalisation or prolongation of existing inpatients’ hospitalisation;  

 results in persistent or significant disability or incapacity;  

 is a congenital anomaly or birth defect; or  

 any other important medical event that did not result in any of the outcomes 

listed above due to medical or surgical intervention but could have been based 

upon appropriate judgement by the investigator.  

An elective hospital admission will not be considered as a serious adverse event.  

The investigator will report all SAEs to the sponsor without undue delay after obtaining 

knowledge of the events. The investigator will report the SAE to the sponsor by fax or 

phone call.  

The sponsor will report the SAEs through the web portal ToetsingOnline to the accredited 

METC that approved the protocol, within 7 days of first knowledge for SAEs that result in 

death or are life threatening followed by a period of maximum of 8 days to complete the 

initial preliminary report. All other SAEs will be reported within a period of maximum 15 

days after the sponsor has first knowledge of the serious adverse events.  

 

9.2.3 Suspected unexpected serious adverse reactions (SUSARs)  

Adverse reactions are all untoward and unintended responses to an investigational 

product related to any dose administered.  

Unexpected adverse reactions are SUSARs if the following three conditions are met:  

 the event must be serious (see chapter 9.2.2);   

 there must be a certain degree of probability that the event is a harmful and an 

undesirable reaction to the medicinal product under investigation, regardless of 

the administered dose;  

 the adverse reaction must be unexpected, that is to say, the nature and severity 

of the adverse reaction are not in agreement with the product information as 

recorded in the Summary of Product Characteristics (SPC) (attachment D2).   

The sponsor will report expedited the following SUSARs through the web portal 

ToetsingOnline to the METC: 

 SUSARs that have arisen in the clinical trial that was assessed by the METC; 
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 SUSARs that have arisen in other clinical trials of the same sponsor and with the 

same medicinal product, and that could have consequences for the safety of the 

subjects involved in the clinical trial that was assessed by the METC.  

The remaining SUSARs are recorded in an overview list (line-listing) that will be 

submitted once every half year to the METC. This line-listing provides an overview of all 

SUSARs from the study medicine, accompanied by a brief report highlighting the main 

points of concern.  

The expedited reporting of SUSARs through the web portal Eudravigilance or 

ToetsingOnline is sufficient as notification to the competent authority.  

The sponsor will report expedited all SUSARs to the competent authorities in other 

Member States, according to the requirements of the Member States.  

The expedited reporting will occur not later than 15 days after the sponsor has first 

knowledge of the adverse reactions. For fatal or life threatening cases the term will be 

maximal 7 days for a preliminary report with another 8 days for completion of the report. 

 

9.3 Annual safety report 

In addition to the expedited reporting of SUSARs, the sponsor will submit, once a year 

throughout the clinical trial, a safety report to the accredited METC, competent authority, 

and competent authorities of the concerned Member States. 

This safety report consists of: 

 a list of all suspected (unexpected or expected) serious adverse reactions, along 

with an aggregated summary table of all reported serious adverse reactions, 

ordered by organ system, per study; 

 a report concerning the safety of the subjects, consisting of a complete safety 

analysis and an evaluation of the balance between the efficacy and the 

harmfulness of the medicine under investigation. 

 

9.4 Follow-up of adverse events 

All AEs will be followed until they have abated, or until a stable situation has been 

reached. Depending on the event, follow up may require additional tests or medical 

procedures as indicated, and/or referral to the general physician or a medical specialist. 

SAEs need to be reported until end of the study within the Netherlands, as defined in the 

protocol. 

 

9.5 Data monitoring committee  

A data monitoring committee (DMC) for the CoCroS trial will be installed, consisting of 

three members. A rheumatologist experienced with trials with Biologicals and disease 




