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Summary

Rationale: 
Intravenous administered antibodies against Tumor Necrosis Factor-alpha (TNF-alpha) 
are highly efficacious in the treatment of inflammatory bowel disease (IBD). Intravenous 
administration of Infliximab (IFX) in Crohn’s disease (CD) can induce remission and 
mucosal healing of ulcers. However, intravenous administration of IFX is associated with 
high costs, systemic immunosuppression, infusion reactions and the development of 
antibodies to IFX (ATI). Therefore, we developed an oral formulation of IFX and want to 
examine if oral IFX can induce clinical remission and mucosal healing.   

Objective: 
To evaluate the efficacy and safety of orally administered IFX biosimilar CT-P13 in 
ColoPulse tablets targeted to the ileo-colonic region in CD patients.

Study design: 
Multicenter, open label, observational, proof of concept study.

Study population: 
IFX/biological-naïve patients with active ileal or ileo-colonic CD, for which administration 
of IFX is the next treatment step.

Intervention: 
Daily administration of ColoPulse-IFX tablets instead of intravenously administered 
IFX. The administered oral dose is calculated based on the intravenous dose. After 18 
weeks cumulative administered oral dose will be similar to the cumulative administered 
intravenous dose.

Main study parameters/endpoints: 
Primary endpoint:

- Efficacy of oral IFX biosimilar CT-P13 in ColoPulse tablets to induce clinical remission 
based on CDAI score of < 150 at week 18.

(Main) Secondary endpoints:

- Proportion of patients showing a clinical response during the trial, defined as a CDAI 
reduction from baseline of ≥ 100 points.

- Proportion of patients achieving endoscopic remission at week 18, defined as a 
baseline SES-CD score of 3 which drops to 0 and a baseline SES-CD score of > 3 which 
drops ≤ 3.
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- Proportion of patients showing an endoscopic response, defined as a SES-CD score 
decrease from baseline of ≥ 50 % at Week 18, while not meeting criteria for endoscopic 
remission.

- Safety and tolerability of oral IFX biosimilar CT-P13 in ColoPulse tablets
- Quality of Life (IBDQ).
- Improvement in fecal calprotectin and serum CRP level.
- Changes in histopathology from biopsies taken before and after treatment.

Nature and extent of the burden and risks associated with participation, 
benefit and group relatedness: 
The risk of this study is considered very low because IFX (and the IFX biosimilar CT-P13) is a 
commonly used intravenously administered drug and has been thoroughly investigated. 
Patient burden is limited, this study requires around the same amount of hospital visits as 
conventional care. Patient will have to visit the hospital 5 times in 18 weeks, supply blood 
and feces samples at week 0, 2, 6, 14 and 18, undergo an ileocolonoscopy at week 0 and 
18 and fill in a questionnaire at week 0 and week 18.
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1. Introduction and rationale

1.1. General introduction
Crohn’s Disease (CD) is a chronic inflammatory bowel disease (IBD) that is characterized by 
a transmural inflammation of the gastrointestinal tract, with a predilected involvement of 
the terminal ileum and colon. Although the exact etiology of CD remains to be elucidated, 
a widely accepted hypothesis is that ubiquitous, commensal intestinal bacteria trigger an 
aberrant, overactive, and ongoing mucosal immune response that mediates intestinal 
tissue damage in genetically susceptible individuals. [1,2]  IBD is a worldwide disease. 
The highest prevalence rates are reported in North America, Oceania and Europe, where 
IBD prevalence rates exceeded 0,3% of the population. Incidence rates have been rising 
in newly industrialized countries in the continents of Africa, Asia and South-America. [3] 
Treatment options for CD depend on site of inflammation, disease activity, and patient’s 
response. Treatment is divided in an induction phase in order to stop the mucosal 
inflammation and heal the mucosal lesions and the maintenance phase in order to 
maintain a non-inflammatory state and prevent complications. [4] Management of IBD 
has proven to be difficult and current treatment options are frustrated by lack and loss 
of response. As the incidence of IBD and thus the burden of IBD care is increasing world-
wide, innovative treatments for these patients are urgently needed. 

1.2. The role tumor necrosis factor-alpha in pathogenesis of CD and 
Infliximab therapy
Tumor Necrosis Factor-alpha (TNF-alpha) is an important cytokine involved in the mucosal 
inflammation since it induces, maintains and amplifies the inflammation through several 
mechanisms, such as the up regulation of endothelial adhesion molecules and the 
activation and recruitment of immune cells. [5,6] Increased levels of TNF-alpha are found 
in the lamina propria of the intestines in IBD patients, likely functioning as a key cytokine 
in causing the mucosal inflammation which leads to epithelial damage and thus loss of 
barrier function. [7]   

Infliximab (IFX), a chimeric mouse-human monoclonal antibody targeting TNF-alpha, 
is efficacious in the treatment of CD not responding to conventional therapy. IFX is 
effective in inducting and maintaining remission of both luminal and fistulizing CD and 
since its introduction, IFX has become a major step forward in the treatment of CD. [4,8,9] 
Currently in clinical practice, IFX is administered intravenously at doses based on body 
weight and fixed intervals. [4] 

1.3. ColoPulse
The ColoPulse technology is a coating technology which consist of a pH-sensitive polymer 
in which a superdisintegrant is incorporated in the coating matrix. [10,11] This coating was 
specifically developed to target the ileo-colonic region in humans and is characterized 
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by fast and site-specific drug targeting. ColoPulse capsules and tablets has been studied 
in targeting the ileo-colonic region in healthy subjects as well as CD patients. Food and 
time of food intake does not affect coating performance. [12–16] Furthermore, we have 
shown that IFX compounded in ColoPulse tablets is feasible and stable. [17] 

1.4. Previous studies investigating topical application of Infliximab
Previous studies showed that local treatment with IFX is efficacious, such as topic IFX injection 
for rectal stenosis in CD patients. [18] In other studies where local IFX was administered 
the therapy was also proven to be effective (Chapter 4). [19–25] Additionally, topical IFX 
treatment presumably results in a continuous IFX exposure at the site of inflammation 
with fewer side effects compared to systemically administered IFX. The development of 
a subcutaneous formulation of CT-P13 IFX for rheumatoid arthritis is described. [26] These 
patients had more stable steady state therapeutic blood levels of IFX and have lower rate 
of ATI compared with patients receiving continued IFX IV treatment. More recently in IBD 
patients, efforts have been made to use subcutaneous IFX. Preliminary results suggest 
that a one year treatment with subcutaneous CT-P13 IFX is similar in efficacy and safety 
compared to intravenous administration in CD patients. [27] 

1.5. Advantages of oral Infliximab therapy 
The current intravenous route of IFX administration gives rise to certain disadvantages. 
First, patients need to visit the hospital for the treatment and the infusion need to be 
prepared by trained personnel. Furthermore, the patient needs to be punctured and 
receives the infusion over a period of time at which monitoring by trained personnel 
takes place. Moreover, inherently linked to infusion therapy, acute and late-onset 
infusion reactions can occur. [28] Additionally, substantial side effects are expected as 
TNF-alpha is an endogenous mediator and systemic administration of IFX will cause 
systemic immunosuppression. [29–31] Finally, antibody towards IFX (ATI) could develop 
leading to an increase in side effects and a loss of response to IFX therapy. [32,33] These 
disadvantages have a negative impact on disease burden and health care costs, as well 
as patient-friendliness. [34] 

The majority of these disadvantages could be eliminated if IFX is administered orally, 
targeting the inflamed region, and inducing a local, anti-inflammatory effect. Efficacious 
oral anti-TNF alpha or IFX treatment has major advantages for patients with CD. First, 
patients no longer need to visit the hospital for medical treatment. Second, patients 
will not need to be punctured for infusion therapy and also the personnel do not have 
to receive a training for the procedure. Third, infusion related complications, such as 
extravasations and infusion reactions, will be eliminated as a factor influencing a patient’s 
health and experienced quality of life. Finally, it is expected that tissue-specific treatment 
with anti-TNF-alpha reduces the risk of development of antibodies to the anti-TNF-alpha 
containing agent, as well as limiting the risk of systemic immunosuppression. 
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Increased levels of TNF-alpha concentrations are observed  in inflamed intestinal tissue of 
IBD patients. [35,36]  The ATLAS study found that tissue concentrations of anti-TNF-agents 
after parenteral administration correlated with serum levels. However, in some patients, a 
high serum-anti-TNF did not correlate with tissue-anti-TNF concentrations. Furthermore, 
drug concentrations and TNF concentrations in inflamed tissue were higher than in non-
inflamed tissue. Yet, a mismatch was found in patients with ongoing inflammation, in 
which higher TNF tissue concentrations were observed in comparison to anti-TNF agent 
concentrations.[36] This sink effect of anti-TNF agents caused by high levels of TNF could 
possibly be overcome with higher doses of tissue-specific IFX. Using ColoPulse-IFX, tissue 
targeted and daily exposure of IFX could possibly overcome this tissue-specific elevated 
TNF to anti-TNF ratio, leading to improved therapeutic outcomes. 

1.6. Plausibility of oral Infliximab therapy
Currently there are gut specific oral agents used in the treatment of IBD, such as slow 
release mesalazine and budesonide formulations. These drugs are proven to be effective 
in IBD. Beside these described drugs, there are local acting drugs like mesalazine 
suppositories, mesalazine enemas and beclomethasone/budesonide suppositories and 
enemas. Several oral targeted therapies are in development. [37,38]

An oral formulation of IFX had not yet been developed or studied, however some 
orally delivered anti-TNF-agents with similar structures as IFX have been developed and 
tested (Chapter 4). An oral administration of the non-absorbable recombinant anti-TNF-
alpha fusion protein, PRX-106  has been shown to be safe, not associated with immune 
suppression, while inducing a favorable anti-inflammatory immune modulation in 
healthy volunteers. [39] A novel polyclonal bovine-derived anti alpha antibody (AVX470) 
was effective in treating mouse models of colitis, delivering the anti-TNF to the site of 
inflammation with minimal systemic exposure. [40] A randomized, double-blind, placebo-
controlled human trial in which active UC was treated with oral AVX-470 showed a 
reduction in TNF as well as inflammatory biomarkers in colonic tissue. This was associated 
with clinical response in a dose-dependent manner. [41,42] Interestingly, AVX-470 (160–
900kDa) shares a similar molecular weight as IFX (149 kDa) and was able to penetrate 
colonic tissue with limited absorption in the systemic circulation. Another novel anti-TNF 
alpha domain antibody (V565) could be detected by ELISA in post-dose serum of colitis 
mice, but not in naïve mice, demonstrating penetration of disrupted epithelium. [43] An 
open label study in investigating oral administration of V565 targeting the ileocolonic 
region demonstrated that V565 was able to bind TNF in UC patients which resulted in 
inhibition of mucosal inflammatory processes. [44]

An increased intestinal permeability is observed in patients with active CD [7], a 
phenomena which is of interest to gut specific delivery of IFX. Intravenously administered 
Infliximab is able to pass from the bloodstream into the mucosa of inflamed intestinal 
tissue. [36,45] After intravenous administration, Infliximab can be found in the feces of 
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IBD patients, meaning that infliximab can migrate from serum into the intestinal lumen 
by passing through the mucosal barriers. [46]

1.7. Conclusion: Motivation for a proof of concept study investigating 
ColoPulse-Infliximab in patients with active ileo-colonic Crohn’s Disease
The ColoPulse capsule is specifically developed to target the ileo-colonic region. This 
local administration is therefore ideal for CD patients with active disease of the terminal 
ileum and/or colonic disease. The clinical response and endoscopic response are both 
important at week 18. Of interest, The Mongerson trial which showed that patients 
with CD who received oral Mongersen targeting SMAD7, an inhibitor of cytokine 
transforming growth factors β1 (TGF- β1), had significantly higher rate of remission and 
clinical response than those who received placebo. [47] However, in a follow-up phase 
III study the trial was ended due to futility. Some important limitations of the phase II 
trial were addressed in the accompanying editorial. Namely, the inclusion criteria of the 
phase II study did not include objective criteria for active disease such as endoscopic 
confirmation of inflammation but were only based on CDAI score. It is therefore unclear 
what proportion of these patients had mucosal lesions. [48] Additionally, 40% of the 
patients did not have an increased level of CRP at baseline or had a normalization of CRP 
during the study period. Therefore, the clinical remission and biological remission were 
not in correspondence, a conclusion supporting the later futility of the phase III trial. To 
overcome this problem our protocol has the advantage that IFX has been used for many 
years in CD patients and therefore has proven efficacy and safety profile. Additionally, our 
protocol includes monitoring of disease activity by CDAI score (for clinical response) as 
well as objective measurements such as CRP, fecal calprotectin and endoscopic response 
at week 18. This allows us to combine clinical and endoscopic response as a valid primary 
outcome for CD patients. As described above, an oral formulation of IFX has not yet 
been developed or tested, however oral formulations of anti-TNF-agents with similar 
structures as IFX have been developed and proof of concept studies showed positive 
trends towards disease outcomes. [41,44]  

In conclusion, there is a rationale for a trial with topical IFX delivered with the 
Colopulse technology. If proven efficacious, oral IFX therapy could lead to a more patient 
tailored therapy of IFX and reduce health care costs and patient burden. The objective 
of this proof of concept study is to treat patients with active ileo-colonic CD with orally 
administered IFX biosimilar CT-P13 instead of intravenously administrated IFX. Efficacy 
and safety will be investigated as well as oral IFX pharmacokinetics and the development 
of ATI formation after oral IFX treatment.



176

Chapter 6

2. Objectives

2.1. Primary objective: 
Primary objective of the study is to investigate the efficacy and safety of oral IFX biosimilar 
CT-P13 in ColoPulse tablets to induce clinical remission based on CDAI score of < 150 at 
week 18 in patient with active ileal or ileo-colonic CD. 

2.2. Secondary objectives: 
- Clinical response: CDAI reduction from baseline of ≥ 100 points.
- Endoscopic remission: for patient with SES-CD of 3 a drop to 0 and for patient with 

SES-CD > 3 a drop ≤ 3.
- Endoscopic response: proportion of subjects with SES-CD decrease from baseline of 

≥ 50 % at Week 18 but not meeting criteria for endoscopic remission.
- Safety and tolerability of oral IFX biosimilar CT-P13 in ColoPulse tablets.
- Proportion of subjects with absence of ulcers ≥ 0.5 cm with no segment with any 

ulcerated surface ≥10% at Week 18.
- Proportion of subjects with CDAI reduction from baseline of ≥ 70 points at Week 18.
- Number of patients with reduction in prednisolone dose below 10 mg or budesonide 

dose below 6 mg or off steroids at week 18. 
- Improvement in fecal calprotectin and CRP level.
- IFX trough level at week 6 and 18.
- Proportion of patients with development of antibodies to IFX CT-P13 at week 18.
- Improvement in Inflammatory Bowel Disease Questionnaire (IBDQ) scores.
- Non-remitter: Subjects who do not achieve clinical remission at week 18.
- Non responder: Subjects who do not achieve clinical response at Week 18. 

 

3. Study design

This study will be an open label, observational, proof of concept study. The study will 
mainly be performed at UMC Groningen. In case of slow inclusion, the study can be 
extended to other hospitals in the Northern-Netherlands region, which include Isala 
Zwolle, MST Enschede, MCL Leeuwarden and Martini Hospital Groningen. The study 
consists of 5 visits over 18 weeks. The total duration of drug treatment will be 18 weeks. 
In total, an estimated 39 subjects will receive the study drug. 
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4. Study population

4.1. Population (base)
Patients with active ileal or ileocolonic Crohn’s disease (CD). The aim is to enroll 39 CD 
patients with refractory disease. Patients decision to participate in this study is voluntary 
and patient should be competent enough to understand what is involved. Prior to 
inclusion, patients will be adequately informed, and they will sign an informed consent 
form.

4.2. Inclusion criteria
In order to be eligible to participate in this study, a subject must meet all of the following 
criteria:

- Male or female subjects aged 18 to 80 years at time of screening. 
- Subject must provide written informed consent prior to any study-related procedures 

and have the ability to comply with the study procedures.
- Subject has signs and symptoms consistent with a diagnosis of CD for at least 3 

months (prior to first administration of test-medication). 
- The diagnosis should be confirmed by clinical and endoscopic evidence and supported 

by histology. 
- CDAI score of >220 and <450. 
- CRP >5 mg/L or fecal calprotectin > 200 mg/kg. 
- Has one or more ulcerations on screening ileocolonoscopy which will result in an SES-

CD total score of at least 3.   
- Meets the following requirements for prior or current medications for CD:

Has failed conventional therapy:

i) Is currently receiving corticosteroids at adequate therapeutic doses for at least 2 
weeks prior to screening endoscopy. 

AND/OR

ii) Is currently receiving immunomodulators (ie, thiopurine, MTX) at adequate 
therapeutic doses for at least 3 months prior to screening endoscopy.

OR

iii) Has a history of failure to respond to, or tolerate, an adequate course of corticosteroids 
and/or immunomodulators (ie, thiopurine, MTX).
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OR

iv)  Is corticosteroid dependent or has a history of corticosteroid dependency.

AND

v) Has not previously received an approved biologic for CD (ie, IFX, adalimumab, 
certolizumab pegol, ustekinumab, natalizumab, vedolizumab or approved biosimilar 
of these agents). 

4.3. Inclusion criteria
A potential subject who meets any of the following criteria will be excluded from 
participation in this study:
- Known history of other cause of colitis; e.g. ulcerative colitis, indeterminate colitis, 

microscopic colitis, ischemic colitis or radiation-induced colitis, infectious colitis.
- Current abscess. 
- Symptomatic stenosis which requires surgery.
- Subject is likely to require, in the physician’s judgment, bowel resection within 18 

weeks of entry into the study.
- Abdominal, enterocutaneous or pelvic active fistulas or fistula likely to require surgery 

during the study. 
- History of short bowel syndrome.
- Presence of ileostomy or colostomy.
- Previous use of anti-TNF alpha therapy.
- Prior primary efficacy failure of or secondary loss of response to anti-TNF-alpha 

therapy.
- Contra-indication to anti-TNF-alpha therapy.
- Positive result of tuberculosis surveillance.
- Presence of hepatitis B surface antigen (HBsAg), core antigen (HBcAg) or surface 

antibody (HBsAg), positive hepatitis C.
- Subject has documentation of a positive test for toxin producing Clostridium difficile 

(C. difficile), or polymerase chain reaction (PCR) examination of the stool on their most 
recent test, which must have been done in the past 60 days. If positive, subjects may 
be treated and retested no earlier than 7 days after completion of treatment.

- Subject has a history of active cancer within 5 years, including solid tumors and 
hematological malignancies (except basal cell and in situ squamous cell carcinomas of 
the skin or cervical dysplasia/cancer that have been excised and resolved); or colonic 
dysplasia that has not been completely removed.

- Subject has received a live or live attenuated vaccine within 4 weeks prior to the first 
dose of test medication.
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- Subject has chronic nonsteroidal anti-inflammatory drug (NSAID) use (note: occasional 
use of NSAIDs and acetaminophen [eg, headache, arthritis, myalgias, or menstrual 
cramps], aspirin up to 325 mg/day is permitted).

- Oral antibiotics used for the treatment of Crohn’s disease.
- Subject is unable to discontinue of medication that can influence gastrointestinal 

pH, such as gastric antacids (calcium carbonate and the like), proton pump inhibitors 
(omeprazole, pantoprazole, and the like), and H2 antihistamine receptor antagonist 
(ranitidine and the like).

4.4. Sample size calculation
This is an open label proof of principle study. No formal statistical hypothesis testing 
will be performed for this study. Descriptive statistics and 95% confidence intervals will 
be employed where appropriate for data analysis. The sample size for this study was 
determined to account for the variability within the heterogeneous group of CD and is 
not based on statistical power calculation. In the first IFX placebo controlled trial with 5 
mg/kg IFX clinical response and clinical remission at 12 weeks was 48 % and 30 % and the 
placebo response and  remission 12 % and 8 % respectively. [50]  In the phase 3 SONIC trial, 
which compares IFX 5 mg/kg monotherapy to combination therapy with Azathioprine, 
remission rates defined as CDAI <150-points, clinical response defined as  >100-point 
decrease  in CDAI from baseline  and clinical response defined as  >70-point decrease  
in CDAI from baseline in the IFX mono therapy arm at Week 18  were 49,7 %, 55% and 
60,9 % respectively.  IBDQ  and CRP change from baseline at week 18  were 39,9 and -1,3 
(mean ± sd) respectively. [51] The percentage responders at 18 weeks is expected to be 
20% higher than the placebo response rate of 12 % and placebo remission rate of 8% . A 
fully sequential design with continuous monitoring of response will be used. A total of 39 
patient is needed to show efficacy. The efficacy is scored according to clinical response 
(CDAI reduction from baseline of ≥ 100 points and of ≥ 70 points) and clinical remission 
efficacy criteria. In case one or more of these efficacy criteria is achieved this will be called 
an “event”, and these events will be plotted in a diagram (Figure 1). In case the event line 
passes the green line (event rate will be < 32%) the study will be discontinued.
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Figure 1: Schematic representation of the applied stopping rule. 

5. Treatment of subjects

5.1. Investigational product/treatment
This study will investigate IFX biosimilar CT-P13 in ColoPulse tablets, 5mg p.o., for 126 
days.

5.2. Use of co-intervention 
Medicine policy before and during trial: If the subject is taking the following background 
therapies for CD, a stable dose must be maintained before baseline as indicated below:
- Prednisone (doses ≤ 20 mg per day) or equivalent with a stable dose for at least 2 

weeks prior to Screening endoscopy. Corticosteroids will be tapered by 5 mg per 
week.

- Budesonide therapy (doses ≤ 9 mg per day) or beclomethasone doses ≤ 5 mg/day at a 
stable dose for at least 2 weeks prior to the Screening endoscopy. Budesonide will be 
tapered by 3 mg per week.

- Patients using immune-modulators (azathioprine, 6-MP, mycophenolate mofetil and 
methotrexate) must have been on a stable dose 3 months prior to screening and must 
continue to receive the same stable dose over the entire period of investigation.

- Patients who are not using immunomodulators at the time of screening must have 
stopped any previous use of these agents at least 4 weeks prior to screening.
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If the subject is taking the following background therapies for CD, subjects are either 
excluded or medication should be discontinued and an adequate washout period should 
be apprehended before starting trial medication, as indicated below:
- Use of medication that can influence gastrointestinal pH, such as gastric antacids 

(calcium carbonate and the like), proton pump inhibitors (omeprazole, pantoprazole, 
and the like), and H2 antihistamine receptor antagonist (ranitidine and the like) are 
not allowed in this study. A washout period of 2 weeks should be attained.

- Chronic nonsteroidal anti-inflammatory drug (NSAID) use (note: occasional use of 
NSAIDs and acetaminophen [e.g. headache, arthritis, myalgias, or menstrual cramps], 
aspirin up to 325 mg/day is permitted).

- Oral antibiotics used for the treatment of Crohn’s disease.
- Subject has discontinued oral or rectal aminosalicylates at least 2 weeks prior to 

screening. 

5.3. Escape medication (if applicable)
Escape medication will be given to patients who show an increase in Crohn’s disease 
activity and worsening of symptoms, despite treatment with oral ColoPulse-Infliximab in 
the prescribed dose. If a patient experiences an CDAI score increase of ≥100 from baseline 
at any point during the trial, stool analysis will be performed to exclude viral or bacterial 
infection. If stool analysis is positive, patients will be treated accordingly. If negative 
a colonoscopy will be performed to assess the extent of inflammation and ulceration 
compared to the colonoscopy at week 0. If an increase in SES-CD score is apparent, the 
patient will be taken out of the trial and receive escape medication.

Escape medication is IFX biosimilar CT-P13 in the normal induction dose and scheme 
(5 mg/kg, 0-2-6 weeks induction scheme and every 8 weeks thereafter). The same study 
parameters will be studied at week 18 after rescue medication inclusive the colonoscopy. 
It is possible that these patients are primary non-responders to IFX and have to switch to 
another biological or other anti-TNF agents. 

Medication after trial completion: Patients will not be able to continue treatment 
with oral infliximab after trial completion, because of the unregistered nature of the 
Colopulse-Infliximab tablet. All patients will be switched to intravenous administration 
of Infliximab, independent of response to Colopulse-Infliximab during the trial. Patients 
will be treated with IFX CT-P13 in the normal induction dose and scheme (5 mg/kg, 0-2-6 
weeks induction scheme and every 8 weeks thereafter).
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6. Investigational product

6.1. Name and description of investigational product(s)
This study will investigate IFX biosimilar CT-P13 in ColoPulse tablets, 5mg p.o. for 126 
days.

The Colopulse-IFX will be produced in the pharmacy Apotheek A15 and distributed by 
the pharmacy department of UMC Groningen.

6.2. Summary of findings from clinical and non-clinical studies
The pharmacokinetics of ColoPulse-IFX has not been studied in humans or animals. 

For a summary of previous studies and findings related to intravenously administered 
IFX biosimilar CT-P13 please refer to the Remsima SPC. For a summary of previous 
studies and findings related to the ColoPulse coating technology and the production 
and validation of Colopulse-Infliximab tablets, please refer to the Colopulse-IFX 
Investigational Medicinal Product Dossier (IMPD).  

6.3. Summary of known and potential risks and benefits
For a summary of known and potential risks and benefits of the ColoPulse coating 
technology and the Colopulse-Infliximab tablets, please refer to the ColoPulse-IFX 
Investigational Medicinal Product Dossier (IMPD) and the ColoPulse-IFX Investigators 
Brochure (IB)

6.4. Description and justification of route of administration and dosage
Excluding extra intestinal manifestations of disease activity, the inflammation in ileo-
colonic IBD is localized and restricted to the terminal ileum and colon. Intravenously 
administered IFX is highly efficacious. [4,52] However, there are several disadvantages 
associated with this route of administration. First, patients need to visit a hospital and IFX 
infusions need to be prepared and monitored by trained personnel. Second, intravenous 
administration exposes the patient systemically to IFX, and thus, antagonizes TNF 
systemically rather than only locally at the site of inflammation. Systemic IFX exposure 
is associated with an increased risk of opportunistic infections and the development of 
ATI, which can result in infusion reactions and loss of response to IFX therapy. [32] These 
disadvantages may be eliminated if IFX were to be administered orally. In addition, daily 
oral treatment with IFX continuously exposes the ileo-colonic region to relatively high 
concentrations of IFX since the entire 5-mg dose per administration is released at the 
site of inflammation without the substantial dilution and gradual clearance of the dose, 
which does occur following intravenous administration. 

Studies indeed show that the anti-inflammatory effects of IFX result, at least partly, 
from local immunomodulation at the sites of inflammation and that the IFX concentration 
at these sites correlates with clinical response instead of serum concentration alone. 
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[36,53–57] Interestingly, treatment of active UC with AVX-470—an orally administered, 
bovine-derived, topically active anti-TNF drug—in a randomized, double-blind, placebo-
controlled trial showed a reduction in TNF as well as inflammatory biomarkers in colonic 
tissue. This was associated with clinical response in a dose-dependent manner. [41,42] 
In addition, eight open-label, uncontrolled clinical trials have shown that the local 
administration of IFX in postoperative recurrent [19] symptomatic isolated intestinal 
lesions [20], fistulizing [21,22] or stricturing [23,24] CD is encouraging, ameliorates 
symptoms, and could be an effective treatment option for patients not responding to 
conventional therapy (Chapter 4). For some patients, locally administered IFX induced 
complete remission, even after a follow-up period of 14-32 months [19,20]. No serious 
adverse events were observed during these studies and one study reported no ATI 
development after a 6-month follow-up period. [49] Furthermore, patients were included 
that did not respond to or had a contra-indication for systemically administered IFX and 
showed a clinical response to locally administered IFX. [20,21,24,25,49] Altogether, these 
results suggest that active inflammation in IBD can indeed be treated with local TNF 
inhibition.

The environment of the GIT is hostile for proteins due to the initial low pH of the 
stomach and the presence of proteolytic enzymes, such as pepsin, trypsin, chymotrypsin, 
carboxypeptidase, and elastase. [58–60]  Interestingly enough, studies show a recovery 
of up to 50% of immunologically active immunoglobulins—a protein structure similar to 
IFX—in feces after oral administration and transit through the entire GIT. These studies 
report no substantial systemic absorption of the immunoglobulins. [61,62] Even though 
immunoglobulins were partly digested during GI transit, activity could still be observed 
when the antigen-binding fragments (Fab) stayed intact. Applying an enteric coating to 
the immunoglobulin formulation enhanced the recovery in feces. It is therefore expected 
that a greater fraction of orally administered proteins remain intact and active when 
targeted to the ileo-colonic region since the average pH in this region is relatively neutral 
(pH 6-8) and the presence of proteolytic enzymes are less abundant compared to the 
small intestines. [61–64] Although bacterial proteases present in the colon may degrade 
proteins, immunoglobulin coating of fecal bacteria has been reported in IBD patients 
as well as healthy individuals. Loss of IFX into feces by ulcerated epithelial surface in UC 
patients has also been reported. The recovered IFX in the feces, which transited (partly) 
through the colon, was still active and could bind to TNF. Taken together, these results 
show that antibodies and IFX remain, at least partly, intact and active during colonic 
transit. [46,65–67] 

In vitro results investigating the stability of IFX in simulated GI fluids show that 
IFX is not stable in gastric conditions due to the low pH instead of pepsin activity. 
[68] The stability in the simulated small intestines was better and could be increased 
by the addition of proteins, which simulated competition of food proteins with IFX for 
proteolytic degradation. [69] IFX stability in simulated human colonic conditions, which 
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contained fecal bacteria as well, was however the greatest. Intact IFX recovery after 1 h 
and 2 h in these conditions was respectively 75% and 40% and a great fraction of the 
digested IFX was fragmented into Fab and F(ab’)2 fragments, which may be able to still 
neutralize TNF. [61,62,68]

Chapter 4 summarizes the studies in which IFX is administered locally. The majority 
of the patient received a dose between 20-60 mg injected in or around the ulcers. 
Furthermore, IFX tissue concentrations in CD patient are approximately 2-5 µg IFX per 
gram of tissue. Based on these findings, an orally administered, daily IFX dose based on 
body weight is justified. First, patient receive an oral total dose not exceeding what they 
would normally receive intravenously. Second, the daily oral IFX dosage generally range 
between 5-20 mg based on body weight and the phase (induction, maintenance). These 
doses do not exceed the doses depicted in Chapter 4. On the other hand, it is expected 
that these doses exert a therapeutic effect since tissue concentrations of 3-5 µg IFX per 
gram of tissue are associated with a therapeutic effect [45].

6.5. Dosages, dosage modifications and method of administration
In this study we used CT-P13 IFX (a biosimilar). This biosimilar is proven to be as effective 
as its originator Remicade in vitro and in vivo. [70] CT-P13 IFX 5 mg-sugar glass tablets 
coated with the ColoPulse technology are administered. No comparator or placebo is 
used during this study. Treatment consists of a cumulative oral daily dose in accordance 
with the intravenously administered dose of IFX, namely 5 mg/kg on day 0 with a repeated 
dose after 2 weeks (induction dose). Subsequently, another dose after 6 weeks of the first 
dose is given and thereafter a dose is administered every 8 weeks. This dose regimen is 
converted to a daily oral dosing regimen rounded to multiples of 5 mg evenly spread out 
over time. For example, if a participant of 80 kg should receive one intravenous dose of 
80 kg * 5 mg = 400 mg IFX in the first 2 weeks, then in this study the participant would 
receive 400 mg / 14 days = 30 mg oral IFX per day. A total daily dose equal to or greater 
than 10 mg is administered twice daily whereas a total daily dose of 5 mg is administered 
once daily. Table 2 summarizes the oral dosing regimen of this study.

Dosage modification in case of lack of response: In case of a lack of events and thus a 
lack of response to ColoPulse-IFX, the trial will be prematurely shut down by the stopping 
rule (see 4.4). The collected data on efficacy and pharmacokinetics/dynamics will be 
analyzed. If a lack of response is suspected to be caused by low drug concentrations, 
a second phase of the trial will then be initiated in which subjects will be treated with 
a cumulative oral daily dose based on the intravenously administered induction dose 
of IFX of 10mg/kg instead of 5 mg/kg. This proposed dose escalation is in accordance 
with clinical practice when administering IFX intravenously. A lack or loss of response to 
intravenous 5mg/kg IFX dosing can be met with a dose escalation leading to favorable 
outcomes and an increase in the patients achieving clinical response. [71–73] In clinical 
practice, dose escalation can be managed by increasing the intravenous dose from 
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5mg/kg to 10mg/kg IFX or by shortening the dosing interval of the standard induction/
maintenance regimen.

The same stopping rule will be applied. 

Table 2: Dosing scheme of ColoPulse-IFX. 
Day 1-14
Week 1-2

Day 15-42
Week 3-6

Day 43-98
Week 7-14

Day 99-126
Week 15-18

Intravenous dose
A single dose at 

day 1:
5mg/kg IFX

A single dose at 
day 15:

5mg/kg IFX

A single dose at 
day 43:

5mg/kg IFX

A single dose at 
day 99:

5mg/kg IFX
Matched Oral dose 5mg/kg/14 days 5mg/kg/28 days 5mg/kg/56 days 5mg/kg/56 days

Example 80 kg
5mg*80kg/14 days 
= 30 mg Colopulse-

IFX daily

5mg*80kg/28 
days =

15 mg Colopulse-
IFX daily

5mg*80kg/56 
days =

5 mg Colopulse-IFX 
daily

5mg*80kg/56 
days =

5 mg Colopulse-IFX 
daily

Second phase 
in case of lack of 

response
10mg/kg/14 days 10mg/kg/28 days 10mg/kg/56 days 10mg/kg/56 days

Example 80 kg
10mg*80kg/14 days 
= 60 mg Colopulse-

IFX daily

5mg*80kg/28 
days =

30 mg Colopulse-
IFX daily

5mg*80kg/56 
days =

10 mg Colopulse-
IFX daily

5mg*80kg/56 
days =

10 mg Colopulse-
IFX daily

6.6. Preparation and labelling of Investigational Medicinal Product
The investigational drugs will be produced by Apotheek A15 in Gorinchem, The 
Netherlands. Preparation and labeling of the investigational drugs will be done according 
to the relevant GMP guidelines. The complete IMPD is held by prof. dr. Kosterink, Hospital 
Pharmacist at the University Medical Centre, Groningen, and is available upon request.

6.7. Drug accountability
Enrolled subjects will be asked to bring their empty medication strips to the hospital 
visits.

7. Methods

7.1. Study parameters/endpoints

7.1.1. Main study parameter/endpoint:

Efficacy of oral IFX biosimilar CT-P13 in ColoPulse tablets to induce clinical remission 
based on CDAI score of <150 at week 18.
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7.1.2. Secondary study parameters/endpoints: 

- Clinical response: CDAI reduction from baseline of ≥ 100 points. 
- Endoscopic remission: for patient with SES-CD of 3 a drop to 0 and for patient with 

SES-CD > 3 a drop ≤ 3.
- Endoscopic response: proportion of subjects with SES-CD decrease from baseline of 

≥ 50 % at Week 18 but not meeting criteria for endoscopic remission.
- Proportion of subjects with absence of ulcers ≥ 0.5 cm with no segment with any 

ulcerated surface ≥10% at Week 18.
- Proportion of subjects with CDAI reduction from baseline of ≥ 70 points at Week 18.
- Number of patients with reduction in prednisolone dose below 10 mg or budesonide 

dose below 6 mg or off steroids at week 18. 
- Improvement in fecal calprotectin and CRP level.
- Non-remitter: Subjects who do not achieve clinical remission at week 18.
- Non responder: Subjects who do not achieve clinical response at Week 18.

7.1.3. Other study parameters 

- IFX trough level at week 6 and 18.
- Proportion of patients with development of antibodies to IFX CT-P13 at week 18.
- Improvement in Inflammatory Bowel Disease Questionnaire (IBDQ) scores.
- Serum free thiol concentrations at week 18.

7.2. Randomization, blinding and treatment allocation
This is an open label proof of principle study; no comparative arm will be used.

7.3. Study procedures
Table 3 shows the study outline. In brief, the demographic and baseline characteristics 
of interest include age, sex, smoking history, race/ethnicity, disease duration, extend and 
severity, extra intestinal complaints and (prior and concurrent) therapies (and results of 
those, and possible adverse events) for CD. Blood samples for hematology and serum 
chemistry panel and serum will be done in week 0, 2, 6, 14 and 18. Hematology sample 
will be drawn in the standard collection tube that is available at each investigational site. 
Hematology panel consists of hemoglobin, hematocrit, red blood cell count, MCV, MCH, 
MCHC, WBC, differential, thrombocytes. These samples will be obtained in the standard 
collection tube that is available at each investigational site. Blood chemistry panel 
consists of blood urea nitrogen (BUN), creatinine, total protein, albumin, total bilirubin 
(and direct bilirubin if total bilirubin is abnormally elevated), alkaline phosphatase, 
amylase, GGT, ALT, AST, sodium, potassium, and CRP. At week 0 blood samples will be 
taken for DNA research. This is for further research to identify and conform HLA regions 
associated with development of antibodies to IFX in IBD patients and to identify novel 
genetic regions associated with the development of ATI. [74] At week 0, 2, 6, 14 and 18, the 
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calprotectin level will be measured in the feces in the UMCG laboratory. The IFX trough 
level in sera will be measured at week 2, 6, 14 and 18 by an ELISA at Sanquin, Amsterdam. 
An ileocolonoscopy will be performed at week 0 and week 18 to assess of the severity 
of the inflammation (week 0) and to assess the response (by using the SES-CD score) of 
the treatment (week 18). At week 0, 2, 6, 14 and 18 the CDAI score will be calculated. The 
quality of life will be measured by IBD-Q questionnaires at week 0 and week 18.

Table 3: Overview of procedures during trial

Intervention
Prior to 

study 
start

Week

0 2 6 14 18
Collecting baseline information x x

Infliximab screening (Tuberculosis, hepatitis B/C) x
Outpatient visit (Screening adverse events, CDAI/HBI 

scores, dispensing medication) x x x x x

Laboratory diagnostics (Hb, leukocytes, 
thrombocytes, CRP, albumin, AST, ALT, AF, GammaGT, 

bilirubin, urea, creatinin)
x x x x x

Faeces calprotectin x x x x x
IFX level x x

Antibodies to IFX x x
Collect stool x x x x x

Collect serum x x x x x
Collecting blood for DNA analysis x

Endoscopy (with biopsies for histology) x x
IBD quality of life questionnaire x x

7.4. 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. Patients should be withdrawn if non-permitted concomitant 
medication is needed. 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. Females that become 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 samples) immediately prior to withdrawal. Patients are 
encouraged to continue with the regular monitoring, especially at key points.

7.5. Replacement of individual subjects after withdrawal
No replacement will occur.
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7.6. Follow-up of subjects withdrawn from treatment
After withdrawal of treatment, subjects are invited to the final assessment at week 18.

7.7. Premature termination of the study
If deemed unsafe by the Data Safety Committee, the study will terminate prematurely. 
The stopping rule will be employed to monitor efficacy of ColoPulse-infliximab (see 2.4). 
The percentage responders at 18 weeks is expected to be 20% higher than the placebo 
response rate of 12 % and placebo remission rate of 8%. A fully sequential design with 
continuous monitoring of response will be used. A total of 39 patient is needed to show 
efficacy. The efficacy is scored according to clinical response (CDAI reduction from 
baseline of ≥ 100 points and of ≥ 70 points) and clinical remission efficacy criteria. In case 
one or more of these efficacy criteria is achieved this will be called an “event”, and these 
events will be plotted in a diagram (Figure 1). In case the event line passes the green line 
(event rate will be < 32%) the study will be discontinued. 

8. Safety reporting

8.1. 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 jeopardize 
subject health or safety.  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.  

8.2. AEs, SAEs and SUSARs

8.2.1. Adverse events (AEs)

Adverse events are defined as any undesirable experience occurring to a subject during 
the study, whether or not considered related to the investigational product. All adverse 
events reported spontaneously by the subject or observed by the investiga tor or his staff 
will be recorded.

8.2.2. Serious adverse events (SAEs)

A serious adverse event is any untoward medical occurrence or effect that: 
- Results in death;
- Is life threatening (at the time of the event);
- Requires hospitalization or prolongation of existing inpatients’ hospitalization;
- Results in persistent or significant disability or incapacity;
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- 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 judgment by the investigator.

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

8.2.3. 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:

 o Summary of Product Characteristics (SPC) for an authorized medicinal product.
 o Investigator’s Brochure for an unauthorized medicinal product.

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.
- 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 
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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. The above is the duty of each center’s 
chief responsible investigator. If deemed necessary, the reporting investigator may 
contact the chief investigator or responsible pharmacist to break the blinding code for 
SUSAR reporting.

8.3. 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.

8.4. 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 till end of study within the Netherlands, as defined in the 
protocol 

8.5. Data Safety Committee
This research will be conducted according to the principles of the Declaration of Helsinki 
Fortaleza (Brasil) in 2013 in accordance with the Medical Research Involving Human 
Subjects Act (WMO) (Wet Medisch Wetenschappelijk onderzoek met mensen).  Written 
informed consent will be obtained from patients before inclusion in the trial.

All adverse events (AE), whether or not considered related to the oral IFX, will be 
registered. Moreover, serious adverse events (SAEs) and suspected unexpected serious 
adverse reactions (SUSARs) will be reported to the accredited Medical Ethical Committee 
(MEC). 

The risk of this study is considered ‘low’ because of IFX is a commonly used drug. A 
DSMB is not needed according to the risk-assessment algorithm of the Richtlijn kwaliteit 
borging Mensgebonden onderzoek guidelines, because of the low risk of the study. 
Statistical stopping boundaries are pre-specified (see stopping rule)
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9. Statistical analysis

All analyses will be carried out on Intention to Treat (ITT) population as well as the Per 
Protocol (PP) population. Before the analyses are carried out the ITT and the PP population 
must be specified and described. The problem of missing values of outcome-related 
ariables must be solved and described before performing the analyses.

9.1. Primary study parameter(s)
The between-group difference in the primary outcome will be analyzed using the Chi 
square test of Fisher exact test when appropriate. 

9.2. Secondary study parameter(s) 
With regard to the secondary endpoints reflecting ‘time to event’.  We will compute 
survival curves (time-to-event analysis) for both groups using the Kaplan-Meier 
methodology. Significance of differences between curves will be calculated using the 
log-rank test. The remaining secondary outcomes will be analyzed using the appropriate 
parametric or non-parametric techniques (two group t-test, Mann-Whitney U test, Chi-
square test or Fisher exact test).

9.3. Interim analysis (if applicable)
See 4.2

10. Ethical considerations

10.1. Regulation statement
This research will be conducted according to the principles of the Declaration of Helsinki 
Fortaleza (Brasil) in 2013 in accordance with the Medical Research Involving Human 
Subjects Act (WMO) (Wet Medisch Wetenschappelijk onderzoek met mensen).

10.2. Recruitment and consent
Patients will be recruited from the departments of Gastroenterology & Hepatology of 
UMCG and other regional major hospitals in the Netherlands. It is the responsibility of the 
investigator or the co-investigator to obtain written informed consent from each subject 
participating in this study, after adequate explanation of the aims, methods, anticipated 
benefits and potential hazards of the study. Beside the specific information regarding the 
study, the following standard items must be covered:
- Patient’s right to withdraw from the clinical study anytime without giving reasons and 

without any consequences for further medical treatment.
- The information that all study findings will be stored in a computer database and 

handled strictly confidential.
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- Patient names will be kept at the trial site separated from other medical data that 
become identifiable by subject number only.

- Information about the possibility of inspection of relevant parts of the hospital records 
by representatives of the study initiator/sponsor/supporter or regulatory authorities. 
Inspection will only take place if confidentiality agreement has been signed.

- The existence of patient insurance policy in case the patient will be harmed by 
participating in the study (using the study medication) study: An Investigator-initiated 
study.

- All new clinically relevant information that will become available during the study and 
is possibly important for the patient will be communicated to him by the investigator.

The investigator’s or co-investigator’s signature on the form will attest that the information 
in the consent form was accurately explained and understood. Thereafter the patient will 
sign after a period of reflection. If new safety information results in significant changes in 
the risk/benefit assessment, the patient information and consent form will be reviewed 
and updated. All subjects (including those already being treated) will be informed of the 
new information, given a copy of the revised form and give their consent to the study.

10.3. Benefits and risks assessment, group relatedness
The main benefit of this study is to investigate the efficacy and safety of an oral formula 
for administration of Infliximab as a treatment for ileo-colonic Crohn’s disease. The risk of 
this study is considered ‘low’ because IFX is a commonly used intravenously administered 
drug and is has been thoroughly investigated. Patient burden is limited, this study 
requires around the same amount of hospital visits than conventional care.

10.4. Compensation for injury
The sponsor/investigator has a liability insurance which is in accordance with article 7 
of the WMO. The sponsor (also) has an insurance which is in accordance with the legal 
requirements in the Netherlands (Article 7 WMO). This insurance provides cover for 
damage to research subjects through injury or death caused by the study. The insurance 
applies to the damage that becomes apparent during the study or within 4 years after 
the end of the study.

10.5. Incentives
The subjects will receive compensation for unexpected travelling expenses (€ 0.19/km) 
and a ticket for free parking.
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11. Administrative aspects, monitoring and 
publication

11.1. Handling and storage of data and documents
It is the investigator’s responsibility to ensure that he/she has sufficient time to conduct 
and complete the study, and has adequate staff and appropriate facilities, which are 
available for the duration of the study, and to ensure that all staff assisting with the 
study is fully instructed on the study procedures. They must be given access to the study 
protocol and other information relating to the study. The investigator is responsible for 
the quality of the data recorded in the Case Report Forms (CRF). Where the investigator 
has not been responsible for completing the CRF, an additional signature from the co-
investigator overseeing the data entry of the study must be obtained. In the event that 
the investigator needs to deviate from the protocol, the investigator must inform the 
CRB directly. The nature of and reasons for protocol deviation must be recorded in the 
hospital patient record and in the CRF. In nearly all cases it is desirable that the patient 
continues the study to allow the most informative intention-to-treat analysis; however, 
the patient may be excluded from the per-protocol analysis.

All data of patients collected during the study will be recorded in the Case Report 
Forms. The CRF must be completed fully and legibly with indelible ink (e.g. black 
ballpoint pen) and should be dated and signed by the investigator. Corrections of 
possibly erroneous entries must be carried out in such a manner that the initial entry is 
not rendered illegible. Corrections should be written alongside or above the pertinent 
place with the date and initials. Correction fluid must not be used!

The test results of the taken body samples will be entered on the case report form. 
Identifiable personal details must always be kept in confidence. Patient data will be 
collected only if the data has been coded in such a way that the patient cannot be traced. 
The data will be coded by using a subject-number and age. At the study center the 
investigator should keep a patient identification log, to link the source data of a patient 
with the data on the case report form. The subjects will be informed that the data will 
be stored in a computer and that local regulations for the handling of computerized 
data will be followed as described in the written patient information/consent form and 
that identification of individual patient data will only be possible for the investigator. 
Furthermore, the subjects will be informed about the possibility of inspections of 
relevant parts of the hospital records by health authorities or study monitors. These 
health authorities or study monitors will be identified and have signed a confidentiality 
agreement. The name of the patient and other personal data will never be disclosed to 
the company supporting the study. The data are stored and processed using a database 
program for personal computers, in accordance with GCP guidelines. From this database 
the data will be transferred to a statistical program for further analysis. Only anonymized 
data will be transferred to the statistician for analysis.
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After source data verification has been done, CRF data will be collected and entered in 
the computer and processed using a database program. When approved, the data will 
be transferred from the database to a statistical data file, with conversion in uniform 
data and formation of a master database for further analysis. The data transfer to the 
statistician will take place at the end of the study after the database has been closed.

Patient identification log, hospital records, informed consent forms, case report forms 
and databases must be kept for at least 5 years after completing the study (EU-directive 
2005/28/EG). If the investigator moves or retires, he/she must nominate someone in 
writing to be responsible for record keeping. Archived data may be held on microfiche or 
electronic record, provided that a backup exists, and a hard copy can be obtained from 
it if required.

11.2. Monitoring and quality assurance 
Monitoring of the study will be done according to the GCP guidelines and following a 
monitoring plan. A monitor will be assigned before the start of the study. Monitoring 
of the study will take place under supervision of the CRB project manager. During the 
site initiation visit, the investigator and site staff will be informed about the anticipated 
frequency of monitoring visits. The investigator will also receive notification before each 
monitoring visit during the course of the study. It is expected that the investigator and/
or co-investigator(s) and other appropriate staff will be available on the day of each visit 
in case questions arise. For the purpose of compliance with Good Clinical Practice it may 
be necessary to conduct a site audit. This may occur at any time from the start to after 
conclusion of the study. When an investigator signs the protocol, he agrees to allow 
regulatory authorities and auditors to inspect his/her study records. The audits entail 
review of source documents supporting the adequacy and accuracy of case report forms 
and review of documents required to be maintained.

11.3. Amendments 
A ‘substantial amendment’ is defined as an amendment to the terms of the METC 
application, or to the protocol or any other supporting documentation, that is likely to 
affect to a significant degree:
- The safety or physical or mental integrity of the subjects of the trial;
- The scientific value of the trial;
- The conduct or management of the trial; or
- The quality or safety of any intervention used in the trial.

All substantial amendments will be notified to the METC and to the competent authority. 
Non-substantial amendments will not be notified to the accredited METC and the 
competent authority but will be recorded and filed by the sponsor. 
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11.4. Annual progress report
The sponsor/investigator will submit a summary of the progress of the trial to the 
accredited METC once a year. Information will be provided on the date of inclusion 
of the first subject, numbers of subjects included and numbers of subjects that have 
completed the trial, serious adverse events/ serious adverse reactions, other problems, 
and amendments. 

11.5. Temporary halt and (prematurely) end of study report
The sponsor will notify the accredited METC and the competent authority of the end of 
the study within a period of 90 days. The end of the study is defined as the last patient’s 
last visit. The sponsor will notify the METC immediately of a temporary halt of the study, 
including the reason of such an action. In case the study is ended prematurely, the 
sponsor will notify the accredited METC and the competent authority within 15 days, 
including the reasons for the premature termination.

Within one year after the end of the study, the investigator/sponsor will submit 
a final study report with the results of the study, including any publications/
abstracts of the study, to the accredited METC and the Competent Authority.  

11.6. Public disclosure and publication policy
The results of the completed study will be published in the international literature, 
following the publication rules of the UMC, Groningen. To qualify for authorship, an 
investigator should have participated sufficiently in the work to take public responsibility 
for the content. Authorship credit should be based on substantial contributions to:
- Conception and design.
- Entering a sufficient number of evaluable patients.
- Generating laboratory data from patient materials.
- Analysis and interpretation of data.
- Drafting the article or revising it critically for important intellectual content.
- Final approval of the version to be published.

Contributions should be in at least three areas. Participation solely in the acquisition 
of funding or the collection of data does not justify authorship. General supervision of 
the research group is also not sufficient for authorship. Senior investigators may forgo 
authorship in favor of a young co-worker who actually did the work. Each author should 
certify that, among others, he has reviewed the final version, believes it is valid work and 
that he approves its publication
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12.  Structured risk analysis 

12.1. Potential issues of concern

a. Level of knowledge about mechanism of action:

Infliximab is a chimeric mouse-human monoclonal antibody against Tumor necrosis 
factor alpha (TNF-alpha). TNF-alpha is an important cytokine involved in the mucosal 
inflammation since it induces, maintains and amplifies the inflammation through several 
mechanisms, such as the up regulation of endothelial adhesion molecules and the 
activation and recruitment of immune cells. [1-4] Infliximab is registered in the Netherlands 
since 1999 and indicated for patients with moderate to severe IBD. Worldwide, only minor 
adverse events caused by Infliximab were found.

b. Previous exposure of human beings with the test product(s) and/or products with a 
similar biological mechanism:

Infliximab is a well-known and a widely used drug in the treatment of IBD but has not 
yet been giving to humans in an oral formula. For known side effects of intravenously 
administered Infliximab please refer to chapter 4 and the IMPD.

c. Can the primary or secondary mechanism be induced in animals and/or in ex-vivo 
human cell material?:

Infliximab (Remsima®) is a registered drug product for human use. Extensive data on the 
preclinical and clinical testing done on the product are available, please refer to the SCP 
of Remsima.

d. Selectivity of the mechanism to target tissue in animals and/or human beings:

Infliximab binds to soluble and transmembrane TNF, which can be found throughout the 
human body. In IBD patients, high levels of TNF can be found in inflamed ileocolonic tissue.

Please refer to the IMPD of ColPulse-IFX and the SCP of Remsima
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e. Analysis of potential effect:

The recommended therapeutic dose of intravenous Infliximab in IBD is 5mg/kg with a 
0, 2, 6 week induction interval. After a successful induction therapy, patients will enter 
a maintenance therapy phase in which a 5mg/kg dose infliximab will be given every 8 
weeks. In the present study, an oral dosing scheme will be administered in accordance 
to an intravenous dosing scheme. We expect that we will see similar therapeutic effects, 
when comparing newly collected data of efficacy of oral infliximab to previously available 
data on efficacy of intravenous infliximab, with potentially less unwanted effects. For 
further information please refer to the IMPD of ColPulse-IFX and the SCP of Remsima

f. Pharmacokinetic considerations:

Please refer to the IMPD of ColPulse-IFX and the SCP of Remsima

g. Study population:

The study population consists of patients with active ileocolonic CD who are biological-
naïve and who are eligible for Infliximab treatment. For exact in- and exclusion criteria, 
refer to section 4.2 and 4.3 of this protocol.

h. Interaction with other products:

Please refer to the IMPD of Colpulse-IFX and the SCP of Remsima

i. Predictability of effect:

There are no specific biomarkers. Evaluation of clinical symptoms and colonoscopy as 
well as common inflammation markers will be used.

j. Can effects be managed?:

Stopping infliximab will lead to lowering of infliximab levels.

12.2. Synthesis
Despite the fact that this will be the first time that Infliximab will be administered as 
an oral formulation, there is extensive data, clinical guidance and research available 
of Infliximab in the treatment of IBD. No increased risk to be expected using oral 
infliximab compared to intravenous Infliximab, thus the overall risk of this study is 
considered to be low. The side effect profile of Intravenously administered Infliximab 
is well documented. It is expected that tissue-specific delivery of Infliximab will lead to 
a reduction of unwanted effects compared to a systemic administration of Infliximab, 
such as the absence of infusion reactions and an expected reduction in the formation 
of antibodies to infliximab. Naturally, unknown adverse effects could occur but will be 
documented and treated accordingly. A lack of response to oral infliximab and thus 
an ileocolonic inflammation could persist or even progress, for which patients will be 
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carefully monitored and strict criteria will be handled to determine when oral infliximab 
needs to be discontinued and escape medication needs to be administered. A stopping 
rule will be applied, which will shut down the study prematurely if oral infliximab does 
not seem to be effective. The risks of the endoscopy procedures at week 0 and week 18 
are comparable to the minimal risks of a standard clinical endoscopy. Superficial biopsies 
that will be taken pose a small risk of bleeding. Most bleedings coagulate spontaneously. 
If not, which is very uncommon, the gastroenterologist has several tools to coagulate the 
small bleeding. Naturally, inclusion in this study will only take place if this is considered 
medically justified by the gastroenterologist and researchers. 
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