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Betreft Standpunt autologe hematopoietische stamceltransplantatie bij 

therapierefractaire Morbus Crohn  

Geachte heer Bruins, 

Bij deze brief treft u ons standpunt aan over autologe hematopoietische 

stamceltransplantatie bij therapierefractaire Morbus Crohn. 

Ter toelichting hierbij merken wij het volgende op. Sinds 1 januari 2012 bestaat 

de mogelijkheid om interventies die niet voldoen aan het wettelijke criterium 

‘de stand van de wetenschap en praktijk’ voorwaardelijk toe te laten tot het 

basispakket van de Zorgverzekeringswet. De voorwaarde bestaat uit de eis dat 

binnen een bepaalde periode gegevens over de effectiviteit van de interventie 

worden verzameld. Per 1 januari 2014 heeft de voormalige minister van VWS 

voor een periode van vier jaar autologe hematopoietische stamceltransplantatie 

(AHSCT) voorwaardelijk toegelaten tot het basispakket voor de behandeling van 

therapierefractaire M. Crohn. Omdat de periode van voorwaardelijke toelating 

(VT) voor deze interventie per 1 januari aanstaande afloopt, heeft het 

Zorginstituut beoordeelt of AHSCT bij therapierefractaire M. Crohn voldoet aan 

‘de stand van de wetenschap en praktijk’.  

Uit de systematische review van de literatuur blijkt dat de effectiviteit en 

veiligheid van AHSCT bij therapierefractaire M. Crohn in slechts één RCT zijn 

onderzocht. Omdat de studie die aan de voorwaardelijke toelating (VT) was 

gekoppeld een niet-vergelijkende studie betreft, hebben wij de data uit het VT-

onderzoek alleen gebruikt om te beoordelen of deze de data uit de 

gerandomiseerde studie (al dan niet) ondersteunen. De beoordeling van ‘de stand 

van de wetenschap en praktijk’ berust dus primair op de resultaten van de RCT.  

Uit de beoordeling blijkt dat AHSCT waarschijnlijk leidt tot een klinisch relevante 

verbetering van zowel de klinische en endoscopische ziekteactiviteit, maar voor 

een deel van de patiënten blijft het gebruik van corticosteroïden noodzakelijk. 

Daarnaast leidt AHSCT waarschijnlijk niet tot een klinisch relevante verbetering 

van de ziekte gerelateerde kwaliteit van leven en is de kans op een serious 

adverse event (SAE) en adverse event (AE) bij AHSCT aanzienlijk, namelijk 

(bijna) twee keer zo hoog als wanneer patiënten met de standaardbehandeling 

behandeld worden. Met andere woorden, op slechts twee van de vier gunstige 

cruciale uitkomstmaten worden klinisch relevante effecten behaald. De ongunstige 



Pagina 2 van 2 

Zorginstituut Nederland 

Zorg 

Datum 

19 december 2017 

Onze referentie 

2017056242 

effecten zijn ernstig en komen veel voor. De positieve effecten wegen niet op 

tegen de ongunstige effecten. Vanwege deze ongunstige balans concludeert het 

Zorginstituut dat AHSCT bij therapierefractaire M. Crohn niet voldoet aan ‘de 

stand van de wetenschap en praktijk’.  

De consequentie van het vervallen van de voorwaardelijke toelating tot het 

basispakket en ons standpunt is dat de behandeling per 1 januari 2018 niet langer 

ten laste van de basisverzekering vergoed mag worden.  

Voor verdere informatie over het standpunt verwijzen wij u naar de bijlage bij 

deze brief. 

Hoogachtend, 

Arnold Moerkamp 

Voorzitter Raad van Bestuur 
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1. INTRODUCTION 

 

Crohn’s disease (CD) is a chronic inflammatory bowel disease (IBD) characterized by 

inflammation of potentially any part of the intestinal tract (1). Pathogenically, it is 

believed to be an immune-mediated disease, probably induced by genetic host 

abnormalities that result in overly aggressive T-cell responses to a normally composed 

bowel microbiota. Alternatively, it also has been postulated that the normal balance 

between beneficial and harmful bacterial species in the mucosa-associated microbiota is 

disturbed, so-called “dysbiosis”. Crohn’s disease is associated with significant morbidity 

due to the gastro-intestinal (fistulas, abscesses, the need for recurrent surgery and short-

bowel syndrome requiring parenteral nutrition after multiple operations) and extra-

intestinal complications (eye involvement, skin illness, arthritis and hepatobiliary 

complications). 

CD is treated with immune-modulating or immunosuppressive therapies. Apart from locally 

acting anti-inflammatory agents such as 5-aminosalicylic acid, systemic immune 

suppressive therapy is used with corticosteroids, azathioprine or methotrexate. Recently, 

successful cytokine suppressive therapy with antibodies to tumor necrosis factor alpha has 
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been introduced. Despite this diversity in pharmacological approaches, at this moment no 

drug is curative and prolonged treatment with immune suppressive drugs has potential risks. 

Furthermore, a significant number of patients are refractory or intolerant to treatment, 

ultimately requiring repeated surgery. 

 

1.1 Autologous stem cell transplantation  

In the treatment of several malignant hematological diseases, autologous stem cell 

transplantation (SCT) is used as a bone marrow rescue procedure after administration of 

high dose myeloablative chemotherapy. Due to extensive experience with autologous SCT 

in this setting, transplant related mortality has become low (<5%) and autologous 

transplantation for malignant disorders has become a standard procedure even for elderly 

patients (2).  

Autologous SCT has also been developed as a therapy for autoimmune diseases on the basis 

of several lines of evidence (3, 4). First, it has been observed that patients with autoimmune 

disease who undergo autologous or allogeneic SCT for hematopoietic malignancy are 

frequently noted to experience a remission of their autoimmune disease. Secondly, animal 

studies have shown that transplantation with autologous hematopoietic stem cells may cure 

the autoimmune disease and induce tolerance to the inciting agent. Lastly, 

immunosuppressive therapy appears to act with a clear dose response pattern. Higher dose 

regimens requiring some form of stem cell rescue may therefore be superior in the treatment 

of autoimmune disease.  

Considering the potential benefits of long-term remission or the prevention of progressive 

tissue damage due to autoimmune disease, the low risk for transplant related mortality has 

been considered acceptable in several autoimmune diseases. Since 1996, approximately 

1000 patients have received an autologous hematopoietic stem cell transplant mainly for 

multiple sclerosis, systemic sclerosis, systemic lupus erythematosus, rheumatoid arthritis, 

juvenile idiopathic arthritis and immune cytopenias (5). Many treated patients have 

experienced long-term disease-free remissions. Treatment-related mortality (TRM) was 

initially higher than anticipated, but reduced significantly in later years. For example, results 

on approximately 400 cases of multiple sclerosis patients have been reported by the 

European Group for Blood and Marrow Transplantation, showing a favourable outcome for 

many patients with a TRM that has dropped to 1% (6).  

  

1.2 Autologous stem cell transplantation for Crohn’s disease 
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Although it is still not clear whether Crohn’s disease is an actual autoimmune disease, 

immunologic processes are engaged in the pathophysiology of the disease. The possibility 

that autologous SCT is an effective treatment for IBD was suggested by the improvement of 

the clinical course of disease in patients with CD that received autologous SCT for malignant 

disease (7-11). The first published abstract dates from 1996 and described two-year clinical 

remission in two patients with active IBD treated with autologous SCT for breast cancer (7).  

Long term clinical remission after autologous SCT was also reported in three patients with 

clinical disease control of CD up to 7 years following transplantation for hematological 

malignancies (9-11). 

The first reports of autologous SCT specifically given for the treatment of CD were published 

in 2003 and concerned five patients with severe disease activity refractory to conventional 

treatment and treatment with anti-TNFα antibody (12-14). No serious transplantation related 

complications were reported and all patients entered clinical remission. However, some of the 

colonoscopies showed persistent mild inflammation up to 1 year post-transplantation. A 

larger study on twelve patients with chronic active, refractory CD also suggested that 

autologous SCT could have a beneficial effect on CD activity (15). Apart from fever, the 

autologous SCT was well tolerated by the patients. After 15 months, only one patient 

developed a recurrence of active CD. All others maintained a clinical and drug-free remission 

but similar to the patients described in the reports above with persisting nonsymptomatic 

histologic and/or radiologic evidence of CD. Adverse effects included hematemesis from a 

Mallory-Weiss tear, a prolonged febrile course, C. difficile-induced diarrhea, and diarrhea 

after an upper respiratory infection. In the Netherlands, limited experience with autologous 

SCT in CD has been obtained in the Academic Medical Center in Amsterdam where three 

patients with refractory CD received a transplantation. Two patients not responsive to 

immunosuppressive and anti-TNF therapy underwent mobilization and subsequent SCT and 

achieved complete remission of the inflammatory bowel disease. The third patient with 

completely refractory CD including failure of anti-TNF therapy, already went in complete 

remission after the mobilisation phase and, as a result, was not transplanted. Two patients 

from the Utrecht Medical Centre underwent successful SCT in the St. Antonius Hospital in 

Nieuwegein and remain in remission until today (follow up two and three years respectively).  

 

Recently, the results of the ASTIC trial(21), a parallel-group randomized trial, comparing 

autologous SCT (ASCT) with mobilisation only in patients with refractory Crohn’s disease 

were published. In this study, 45 patients with successful mobilisation were randomised to 
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early (n = 23) or delayed (n = 22) ASCT.  The primary endpoint, sustained disease remission, 

defined as:  

Clinical remission (Crohn Disease Activity Index (CDAI) <150. And no use of corticosteroids 

or immunosuppressive or biologic drugs for at least the last 3 months. And no endoscopic or 

radiological evidence of active (erosive) disease anywhere in the gastrointestinal (GI) tract.  

ASTIC was associated with, however, with statistically significant improvement of the CDAI, 

HBS and SES-CD scores. 

This trial has been criticised because of its too stringent primary endpoint, the premature 

termination of the study and the absence of adequate maintenance therapy after the ASCT 

(23).  Also, the use of high dose of cyclophosphamide in mobilisation in the control group did 

not allow for a compasision between ASCT and the standard of care. The high incidence of 

serious adverse events in the ASCT group (23) can probably be attributed to the use of high 

doses of cyclophosphamide in both the mobilisation and conditioning phase of the treatment.   

 

2. RATIONALE 

 

ASCT is a “last resort” for CD patients who are refractory to any type of therapy. Autologous 

SCT has been shown to induce dramatic and long-term improvements in a range of 

autoimmune disorders(3,4). The current protocol is not a clinical study. Indication for stem 

cell transplantation has been established irrespective of study participation according to the 

position statement of the Dutch Association for Gastroenterology (NVMDL). ASCT may be 

considered as an orphan treatment for refractory severe Crohn’s disease.  

The underlying mechanisms remain largely unknown, but immune reconstitution after 

profound depletion appears to favour the development of tolerance over pathogenic immunity. 

The first aim of the present study is to increase our understanding of the pathophysiology 

underlying the beneficial effect of autologous SCT. We will investigate the immunological 

mechanisms involved in the (re)induction of immune tolerance in the setting of autologous 

SCT. In addition, by comparison of microbiome pre- and post transplantation we aim to gain 

insight in the role of microbiota in the pathogenesis of active Crohn’s disease in patients with 

refractory Crohn’s disease. Patient selected for autologous SCT are refractory or intolerant 

to standard therapy and will be treated with intensive myelo- and immunosuppression using 

cyclophosphamide and antithymocyte globulin (ATG) followed by autologous stem cell 

transplantation.  
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3. OBJECTIVES AND ENDPOINTS 

 

3.1 Primary goal  

· To evaluate the clinical benefit of high dose myelo- and immunosuppressive therapy 

combined with ASCT in the treatment of refractory severe Crohn’s disease. 

 

3.2 Secondary goals 

· Comparison of health care resource use over a two year period before and after stem cell 

transplantation to evaluate the cost effectiveness. Direct health care costs (medical 

specialist contacts, hospital admissions, medication, diagnostics, surgery, etc.) two years 

pre- and post-stem cell transplantation.  Expenses will be determined based on medical 

charts of the patients and pharmacy data. 

· The impact of ASCT on health related, and generic, quality of life measures will be 

evaluated using the Inflammatory Bowel Disease Quality of Life Questionnaire (IBDQ) 

(Appendix 3) and the 36-item Short Form Health Survey (SF36) (Appendix 4). EQ-5D 

dimensions and SF-36 questionnaires will be transferred and used to estimated QALYs 

(Quality Adjusted Life Years).  

· To investigate on the immunological mechanisms involved in immune reconstitution and 

engraftment.  

· To gain insight in the effect of ASCT on the microbiome.  

 

3.3 Clinical endpoints 

 

To compare our results with the results of the ASTIC trial we will measure the proportion 

of patients with sustained disease remission at one year. Sustained disease remission is 

defined as: 

1. A minimum of a three month period of Crohn’s disease activity index (CDAI) < 150. 

2. No use of steroids or immunosuppressive drugs.  

3. No signs of disease activity endoscopically and radiologically  

 

We will also measure the response to therapy (secondary endpoints) as follows:  

A. Clinical disease activity will be measured using the following scores: 

· CDAI score, most commonly used in the past, less reliable because of  
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subjective score measurement and because patients with multiple surgeries in 

the past have often frequent bowel motions without disease activity. 

              i  Clinical remission defined as score <150 

              ii Clinical response if the score drops more than 70-100 points 

· HBS score similar to CDAI. 

                    i  Clinical remission if the score is below 5 

                    ii Clinical response as the score drops more than 3 points 

B. Endoscopic disease activity will be measured using the following scores: 

· CDEIS  

i  <3 inactive disease. 

ii 50% decrease is significant improvement 

· SES-CD   

i  <3 inactive disease. 

ii 50% decrease is significant improvement 

· Rutgeerts scores <2 inactive disease. 

C. Radiological disease activity will be measured using the MRI enteroclysis and 

pelvis MRI if indicated. 

      i  Free of disease activity 

      ii Decrease of disease activity 

D. Biochemical markers  

· CRP, blood count: easy to measure, but not always reliable, some patients 

have a normal CRP but significant activity by endoscopic examination. 

            i  normal < 10 

· Faecal calprotectin, this is more sensitive than CRP but is also increased by 

other causes than the intestinal inflammation. 

            i Remission value is not clear, often in literature  a value of < 250 is used as    

            the cut-off. 

            ii Response:  50% decrease from baseline  

 

4. STUDY POPULATION  

Adult patients with refractory Crohn’s disease that are not surgical candidates will be 

eligible for treatment with autologous stem cell transplantation. These patients will be 

approached to participate in this study. 
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4.1 Inclusion criteria 

1) Age between 18 and 65 years 

2) Confirmed diagnosis of active Crohn’s Disease: 

a) Diagnosis of Crohn’s disease based on typical radiological appearances and / or typical 

histology  

b) Active disease at the time of registration to the trial, defined as  

i) Crohn’s disease activity index (CDAI) > 250 or Harvey Bradshaw Index >4 

and > 2 of the following: 

ii) Elevated CRP or calprotectin 

iii) endoscopic evidence of active disease confirmed by histology   

iv) clear evidence of active small bowel Crohn’s disease on the MRI enteroclysis 

3) Unsatisfactory course despite 3 immunosuppressive agents (usually azathioprine, 

methotrexate and infliximab or adalimumab) in addition to corticosteroids. Patients should 

have relapsing disease (i.e. ³ 1 exacerbation/year) despite thiopurines, methotrexate 

and/or infliximab/adalimumab maintenance therapy or clear demonstration of intolerance 

/ toxicity to these drugs.  

4) Current problems unsuitable for surgery and patient at risk for developing short bowel 

syndrome. 

5) Informed consent  

a) Prepared to undergo additional study procedures as per trial schedule 

b) Patient has undergone intensive counselling about risks 

 

4.2 Exclusion criteria 

1) Pregnancy or unwillingness to use adequate contraception during the study, if a woman of 

childbearing age 

2) Concomitant severe disease  

a) renal: creatinine clearance < 40 ml/min (measured or estimated)  

b) cardiac: clinical evidence of refractory congestive heart failure; left ventricular 

ejection fraction < 45% by multigated radionuclide angiography (MUGA) or cardiac 

echo; chronic atrial fibrillation necessitating oral anticoagulation; uncontrolled ventricular 

arrhythmia; pericardial effusion with hemodynamic consequences as evaluated by an 

experienced echocardiographer  

c) psychiatric disorders including active drug or alcohol abuse  



 10 

d) concurrent or recent history of malignant disease (excluding non-melanoma skin  

cancer)  

e) uncontrolled hypertension, defined as resting systolic blood pressure ≥ 140 and/or 

resting diastolic pressure ≥ 90 despite at least 2 anti-hypertensive agents. 

f) uncontrolled acute or chronic infection with HIV, HTLV–1 or 2, hepatitis viruses or 

any other infection the investigators consider a contraindication to participation.  

g) other chronic disease causing significant organ failure, including established cirrhosis 

with evidence of impaired synthetic function on biochemical testing and known severe 

respiratory disease.  

h) Crohn’s Disease symptoms predominantly due to fibrotic stricturing and unlikely to 

respond to immune manipulation, in the opinion of any of the investigators or the steering 

committee 

3) Infection or risk there of 

a) Perianal sepsis is not an exclusion provided there is natural free drainage or a seton 

suture(s) have been placed. 

b) History of tuberculosis or at current increased risk of tuberculosis 

c) Mantoux test result or other investigations that the investigator or Steering Committee 

regard as evidence of active tuberculosis. 

d) Abnormal chest x ray (CXR) consistent with active infection or neoplasm. 

6) Previous poor compliance 

7)  Concurrent enrolment in any other protocol using an investigational drug or hematopoietic  

     growth factor up to four weeks before study entry. 

 

5. STUDY DESIGN 

This is an open label, non-randomized, non-blinded, prospective study. Patients are recruited 

from the outpatient IBD clinics of different UMCs. The study is designed to recruit 

approximately 5 patients per year. The inclusion period will be three years, the followed up 

period for all patients will be one year. 

 

6. OUTLINE OF THE STUDY 

 

6. 1 Treatment  

6.1.1. Mobilization and leukapheresis of stem cells 

Peripheral blood stem cells (PBSCs) will be mobilised with filgrastim (G-CSF). The patients 
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will receive 10 ug/kg/day subcutaneously. Stem cell harvesting will take place on days 5 

and 6. The leukapheresis procedure will start when adequate numbers of CD34+ cells are 

detected in the peripheral blood. Leukapheresis will be performed on a continuous flow cell 

separator machine. If during monitoring the WBC count exceeds 75 x 109/l, filgrastim dose 

reduction should be considered. If intolerable adverse events (e.g. bone pain) are experienced 

that do not respond to paracetamol therapy, filgrastim dose reduction should be considered. 

Leukapheresis is preferentially performed using a two-arm venous access technique. If 

venous access is poor or cannot be obtained through the two-armed technique, a double 

lumen central catheter may be inserted. The anticoagulant used for the procedure is acid 

citrate dextrose. The endpoint of each leukapheresis collection will be the processing of 10 to 

20 litres of whole blood. The goal of the leukapheresis is to obtain a target dose of 5 x 106 

CD34+ cells/kg. If after one leukapheresis the number of collected CD34+ cells is not 

sufficient, filgrastim may be continued at the same dose and an additional leukapheresis may be 

performed. The leukapheresed cells will be cryopreserved in DMSO and stored in liquid 

nitrogen until reinfusion. 

In case of mobilization failure, mobilization of CD34+ cells will be performed by 

combined filgrastim and cyclophosphamide therapy. The patient will receive a one-hour 

infusion of cyclophosphamide 1-4 g/m2. Administration of filgrastim (2dd5 ug/kg/day 

subcutaneously once per day) will commence 5 days after the cyclophosphamide 

infusion. In case of mobilization failure after the combined treatment with cyclophosphamide 

and filgrastim, the patient will be excluded from the study. 

 

6.1.2. Conditioning 

Conditioning can be started when it has been confirmed that the vitality of the CD34+ cells 

in the cryopreserved peripheral blood stem cell graft is adequate and the number of 

CD34+ cells in the cryopreserved peripheral blood stem cell graft is higher than 2 x 106 

CD34+ cells/kg. Prior to conditioning a central venous catheter will be placed. The 

conditioning regimen consists of antithymocyte globulin (ATG) intravenously (total dose of 8 

mg/kg) and cyclophosphamide 50 mg/kg/day intravenously (total dose of 200 mg/kg) with co-

medication according to local standard. ATG will be administered on days -10 to -7, in 

combination with clemastine and paracetamol. Cyclophosphamide will be given on days -4 

to -1 (day 0 is day of infusion of PBSC). Hyperhydration, alkalinisation of the urine and 

mesna will be administered in order to prevent hemorrhagic cystitis.  
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6.1.3. Peripheral blood stem cell graft infusion 

The interval between the last dose of cyclophosphamide and infusion of the graft will be at least 48 

hours. On day 0 the peripheral blood stem cell graft is thawed. The stem cell graft will be infused 

into the patient without further manipulation. 

 

6.2 Supportive care 

Partial antibiotic decontamination of the digestive tract and oral cavity will be applied. Patients 

will be nursed in a laminar down flow room until the granulocyte counts have reached to a 

minimum of 0.1 x 109/l.  Hematological supportive care will involve prophylactic platelet 

transfusions when counts are < 10 x 109/l and leukocyte-free red blood cell transfusions as 

clinically indicated. All blood products must be irradiated until one year after transplantation. 

Female patients will be started on anovulatory drugs (Iynesterol, 5-15 mg daily). Prophylactic 

co-trimoxazole (480 mg once daily) will be given from day 28 after transplantation for a 

duration of 6 months to prevent pneumocystis carinii infection.  

 

6.3 Evaluation of the engraftment 

Time to engraftment is defined as the number of days between transplantation and the 

first of three consecutive days on which granulocytes are > 0.5 x 109/L or thrombocytes > 

50 x 109/L (without transfusions). Primary graft failure will be defined as granulocytes not 

having reached a level of 0.5 x 109/L during a period of three months after transplantation 

 

7. Clinical evaluations, laboratory tests and follow-up 

 

7. 1 Screening measurements  

After written informed consent is obtained, patients will undergo screening.  

1. History and physical examination, including height and weight. 

2. Laboratory investigation: blood cell counts, differential, quantitative platelet count. Serum 

urea, creatinine, uric acid, Na, K, Cl, uric acid, Ca, Mg, glucose, bilirubin (direct and 

indirect), alkaline phosphatase, GGT, ASAT, ALAT, LDH, albumin and protein 

electrophoresis. Blood typing and cross match. Routine urine analysis. 

3. Pregnancy test (females). 

4. Stool cultures/analyses: Salmonella, Shigella, Campylobacter, Yersinia, C. difficile toxine 

and Calprotectine.  

5. Stool samples to be stored at -70oC for microbiota analysis. 
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6. Hepatitis A, B and C, HSV, VZV, EBV, VCA, HIV, Leus, Toxoplasmosis and CMV 

serology. 

7. Mantoux skin testing if available.  

8. X-thorax. 

9. ECG, NT-pro-BNP, cardiac ejection fraction. 

10. Dental status, if indicated consultation dentist and X-OPG 

11. Bone marrow aspirate for cytology. Bone marrow biopsy for pathology, if indicated. 

12. Lung function tests, including DCO, if indicated.  

13. Sperm/ova cryopreservation, if feasible. 

14. MRI of CT enterography 

 

7.2 Baseline evaluations, to be done < 4 weeks prior to mobilization 

1. Detailed physical examination with particular attention to the alimentary system. 

2. Laboratory investigation: blood cell counts, ESR, coagulation screen, CRP, serum IgG, 

IgA, IgM. 

3. CDAI and HBS calculation. The Crohn’s Disease Activity Index (CDAI) Harvey Bradshaw 

Score (HBS) (21) will be used to evaluate disease activity.  

4. Evaluation of  on health related, and generic quality of life by SF-36, EQ-5 and IBDQ. 

5. Patient reported direct health care costs questionnaire.  

6. Videotaped endoscopy: (if applicable) during endoscopy the Crohn’s Disease Endoscopic 

Index of Severity (CEIS), Simple Endoscopic Score for Crohn's Disease [SES-CD], and/or 

Rutgeeerts' score (for postsurgical recurrence) will be calculated and 6 mucosal biopsies will 

be taken from areas of most severe inflammation, and collected in formaldehyde. Ten 

additional biopsies will be collected from inflamed and non-inflamed areas and snapfrozen for 

research purposes. Please refer to appendix D for the CDAI, CDEIS, SES-CD and Rutgeert’s 

score. 

7. Blood (40 ml) will be drawn for lymphocyte subset immunophenotyping, cytokine levels 

and T- cell stimulation and suppression tests. Selected cell populations will be sorted by 

FACS and their mRNA expression profile for gatekeeper transcription factors (such as 

FOXP3, T-Bet, GATA-3) and cytokines (such as IL-10, IL-4, IFN, TNF, IL-23, IL-17) will 

be determined by RT-PCR. 

8. Buffy coat isolated from heparinized blood, plasma, and serum to be cryopreserved for 

autoantibody titers. 
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7.3 Evaluations during admission for autologous stem cell transplantation 

1. Daily physical evaluation  

2. Three times weekly Hb, Ht , WBC and differential and platelet count until ANC is > 1.0 x 

10E9/l.  

3. Two times weekly serum chemistry profile including sodium, potassium, chloride, 

bicarbonate, urea, creatinine, alkaline phosphatase, gamma-GT, ASAT, ALAT, LDH, CRP, 

glucose and albumin. 

4. Two times per week standard inventarisation cultures of oral cavity, faeces and nose.  

5. Regular peripheral blood PCR for CMV and EBV according to local guidelines  

  

7.4 Evaluations following discharge after autologous stem cell transplantation 

1. The first control will be 2 weeks after discharge, the following follow-ups will be done: 

physical evaluation and determination of Hb, Hb, Ht , WBC and differential, platelet count, 

peripheral blood PCR for CMV and EBV. All infectious events are recorded. 

2. At 1, 2, 3, 6, 9, 12, 15, 18, 21 and 24 months after transplantation, follow-up study visits 

are planned during which blood samples are taken and adverse events and CDAI and HBS are 

recorded. All infectious events are recorded. Blood samples will be taken for routine 

determination of blood counts, serum biochemistry profile, lymphocyte subset 

immunophenotyping and peripheral blood PCR for CMV and EBV for the first 6 months as 

shown above. 

4. At 3, 6, 9, 12, 18 and 24 months evaluation of health related, and generic quality of life by  

SF-36, EQ-5 and IBDQ will be done. 

5. At 3, 6, 9, 12, 18 and 24 months patient reported direct health care costs questionnaire will be 

taken. 

6. At 12 and 24 months after transplantation, endoscopy with biopsies will be performed and 

CDEIS, SES-CD and Rutgeert’s score (if applicable) will be calculated. Biopsies will be used 

for routine pathological examination. During this procedure, additional biopsies will be taken 

for research purposes related to the pathogenesis of CD and the immunologic mechanisms 

underlying the therapeutic effects of ASCT  

7. At 1, 3, 6, 12 and 24 months after transplantation additional blood and stool samples will 

be taken for research purposes at the same moment that blood is taken for routine tests. A 

total amount of 20 ml of peripheral blood is obtained and frozen. The research purposes for 

which this blood is taken includes determination of cytokine levels, lymphocyte subset 

immunophenotyping and T cell stimulation assays. The stool samples will be analysed to gain 
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insight in the microbiome pre- and post-transplantation.  

 

8  TOXICITIES AND ADVERSE EVENTS 

All adverse events are reported. The expected toxicities and adverse events of the autologous 

stem cell transplantation are outlined below. 

 

8. 1 Expected toxicities 

The treatment schedules used in this protocol cause transient pancytopenia potentially 

resulting in septic and hemorrhagic complications. Further potential toxicities of 

cyclophosphamide include nausea, vomiting, loose stools, malaise, alopecia, and hemorrhagic 

cystitis. Whereas high cumulative doses of oral cyclophosphamide have been associated with 

a higher long-term risk on bladder and skin cancer, data on such associations with intravenous 

high-dose cyclophosphamide are lacking. 

 

High cumulative doses of cyclophosphamide cause both male and female infertility, which may be 

irreversible in some patients. The amenorrhea that is induced by cyclophosphamide in female patients 

requires hormonal replacement therapy (estradiol/dydrogesteron). 

Toxicity of G-CSF mainly involves transient mild to moderate bone pain due to rapid 

expansion of bone marrow cells. Toxicity of alemtuzumab consists of fever, malaise, 

hypotension, headaches, nausea, vomiting, diarrhea and urticarial skin reactions. 

 

8. 2 Adverse events  

Any untoward medical occurrence in a clinical trial subject to whom an intervention or 

medicinal product has been administered, including occurrences which are not necessarily 

caused by or related to that product or intervention. This includes abnormal laboratory 

findings, symptoms or disease temporally associated with the use of a medicinal product, 

whether or not related to the product or intervention. An adverse events was classified as 

serious if it: 

· resulted in death 

· was life threatening (i.e. an event in which the subject was at risk of death at the time 

of event; it does not refer to an event which hypothetically might have caused death if 

it were more severe) 

· required hospitalisation or prolongation of existing hospitalization 
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· resulted in persistent or significant disability or incapacity  

· consisted of a congenital anomaly or birth defect 

 

The causality between the adverse event and treatment were classified as follows: 

· Definite 

· Likely 

· Probable 

· Very unlikely 

· No relation 

 

9. ETHICAL CONSIDERATIONS 

“It’s a Medical Research Involving Human Subjects Act (WMO)”. 

 

9.1 Regulation statement 

The study is conducted according to the principles of the declaration of Helsinki (as amended 

in Tokyo, Venice and Hong Kong, Somerset West and Edinburgh) and in accordance with the 

Guideline for Good Clinical Practice (CMPP/ICH/135/95 – 17th July 1996).  

 

9.2 Recruitment and consent 

Patients were recruited by their physician from the outpatient IBD clinics of the Academic 

and General Hospitals.  The investigators have provided oral and written information about 

the study and signed informed consent was obtained.  

 

10. Results  

10.1 Patients (Table 1) 

Seven patients were screened for eligibility, three of them did not match the inclusion criteria. 

As a result four patients were included. The medical history, clinical condition and indication 

for the ASCT of all four patients who matched the inclusion criteria was extensively 

discussed within a national and European expert panel.  

Following the agreement of the expert panel, signed informed consents were obtained from 

the patients after which they underwent ASCT. All patients completed the follow-up of one 

year.  
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The median age (Table 1) of the patients was 56 years (range, 40-67 years), two of the 

patients were women, two patients were current smokers, non of the patients had a first-

degree family with  IBD, one of the patients had a cousin known with IBD. All patients had a 

history of  more than one operation related to Crohn’s disease, one of the patients underwent 

twelve operations in the past. The median age at diagnosis was 20.5 years (range 16-31 years) 

with a disease duration of 37 years (range 9-48 years). Three out of four patients had extra-

intestinal manifestations (joints and eyes) of the disease. One patient is known with primary 

sclerosing cholangitis (PSC), this patient is also known with proteinuria because of kidney 

amyloidosis associated with peripheral neuropathy. All patients have previously used three or 

more immunosuppressive medications and two or three biologicals.  At the time of the ASCT 

one patient used prednisone, one patient used 6-thioguanine and one used Vedolizumab, the 

other patient used no maintenance therapy for Crohn’s disease. All maintenance therapies 

were discontinued after the ASCT. All patients underwent MRI enteroclysis or CT-abdomen 

to evaluate the whole segments of the small and large bowel. Two patients had ileocolic 

disease and two had ileal as well as proximal small intestine disease. Ileo-coloscopies were 

done in all patients at screening and after one year, except for one patient who underwent 

enteroscopy via oral route and no ileocoloscopy because of a known stenosis of the ileo-cecal 

junction.   

10.2 Mobilization, Conditioning, and Transplantation  

Mobilization was successful in three patients at the first attempt, in the last patient in two 

tempi. The median CD34+ count was 4.5 x106 (range, 2.8-7.1). Engraftment (neutrophil count 

of 0.5 × 109/L and platelet count of 20 × 109/L) was achieved at a median of 24.5 days after 

the reinfusion of the stem cells.  

10.3 Follow-up Assessments  

All patients were assessed after 1, 2, 3, 6, 9 and 12 months after the day of reinfusion of the 

stem cells. No patient withdrew from the follow-up or underwent surgery over one year of  

follow-up. All patients were included in the analyses of the primary and the secondary 

endpoints.  

10.4 Primary endpoints (Table 2 and 3) 

None of the 4 patients reached sustained disease remission after one year of the ASCT. 
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However, there was a significant improvement of different components of this composite 

endpoint. Two patients did not need treatment for Crohn’s disease, 2/4 patients were in 

clinical remission based on a CDAI < 150 and 2/4 patients were free of active disease on 

imaging or endoscopy at one year.  

10.5 Secondary Endpoints (In all literature used as primary end point) 

10.5.1. Clinical disease activity 

Clinical response, defined as a decrease of the CDAI > 100 points was achieved in three 

patients. A Harvey-Bradshaw score (HBS) of < 4 or a significant decrease (more than three 

points) of this score was achieved in 2/4 patients. 

10.5.2. Endoscopic disease activity 

Endoscopic disease activity scores could be assessed in three out of four patients. In the 

fourth patient, who had a history of L4 (proximal intestinal) disease, enteroscopy of the upper 

gastro-intestinal tract as performed. For upper GI endoscopy no validated scoring system is 

available.  

At one year endoscopic remission (Rutgeerts score < 2) was found in 2/3 patients. 

Improvement of disease activity defined as a decrease of the CDEIS or SES-CD >50% was 

observed in two patients in both scores. Of note the enteroscopy at one year of follow-up in  

the fourth patient showed no residual ulceration in the jejunum.                                     

10.5.3. Radiologic disease activity                                                                                            

In two patients no signs of active disease were seen on MRI after one year. 

10.5.4. Biochemical markers 

Fecal calprotectin (FCP) <250 was reached in only one patient at one year of follow-up. A 

decrease of FCP of more than fifty percent was reached in two patients.  

 

10.6. Quality of life 

The impact of ASCT on health related quality of life measures is evaluated using the 

Inflammatory Bowel Disease Quality of Life Questionnaire (IBDQ), the 36-item Short Form 

Health Survey (SF36) and the EuroQol 5-Dimensions (EQ-5D) including the EuroQol visual 

analogue score (EQ-VAS). The minimal clinically important difference (MCID) is the 

minimal change in the quality of life score which is associated with clinical improvement of 
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the patient’s condition. It’s generally known that the MCID for the IBD-Q is 16 points. The 

SF-36 score measures the quality of life through the evaluation of  eight dimensions, the first 

four: physical functioning, role limitations due to physical health problems, bodily pain and 

general health perceptions are also collectively assessed as the physical component summary 

(PCS), the other four: social functioning, role limitations due to emotional problems, 

energy/fatigue and the general mental health are also collectively assessed as the mental 

component summary (MCS). The MCID of the SF-36 PCS and MCS is variable within a 

range of 1.6 to 8.7. (25,26,27) 

 

The EQ-5D assesses the quality of life by measuring five aspects of the patients general 

condition, being mobility, self-care, usual activity, pain⁄discomfort and anxiet ⁄depression.  An 

EQ-5D index will be calculated from the scores and used for comparison of the quality of life 

developments. The other part of the score is a visual analogue scale (VAS) to evaluate the 

global health status of the patient. The patient must indicate a score in the range of  0-100. 

The MCID of the EQ-VAS is ranged from 4.2 to 14.8. (25) 

At baseline all four patients had a decreased quality of life defined as an IBD-Q < 170 (with a 

delta ranging from 113-159). After transplantation, improvement is reported in all four 

patients (ranging from 6-48 points). Two patients reported a normal quality of life at one year 

of follow-up (IBDQ of 208 and 169 points respectively). This improvement in quality of life 

is also observed in the scores of almost all dimensions of the SF-36  which led to an increase 

of 23 points in the mean of the physical component summary and 22 points in the mean of the 

mental component summary.  

 

 

11. Adverse Events (Table 4) 

Adverse events were reported in all patients. In total, twenty one adverse events were reported 

of which five were classified as serious adverse events. Two of these occurred during 

conditioning, the other three during follow-up. One was classified as very unlikely related to 

the ASCT. Most adverse events were reported in the conditioning period(13/21). Neutropenic 

fever was most frequently encountered ( one case based on a positive urine- and blood culture 

for Klebsiella pneumoniae, another on a positive blood culture for E. coli, both treated 
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successfully with antibiotics). Of the five serious adverse events, two were based on fever of 

unknown origin resulting in a short admission. The admission of a third patient during 

conditioning was prolonged (3 days) because of a positive blood culture for K. pneumoniae. 

This patient also complained of severe myalgia and arthralgia, most likely due to serum 

sickness secondary to ATG. This recovered slowly after prolonged supportive- and 

physiotherapy. One of the patients with a history of peripheral neuropathy due to amyloidosis, 

suffered from gradual deterioration of the neuropathy related complaint. This was reported as 

a serious adverse event, although a thorough the patients own neurologist attributed the 

deterioration to progression of the previously diagnosed amyloidosis.  

Two patients flared at five and nine months after ASCT. Remission was regained after 

restarting Vedolizumab in one of these patients.  

12. Discussion  

Totally seven patients underwent ASCT, three of them did not complete the one year follow-

up yet. We report the preliminary results of ASCT in refractory Crohn’s disease, with a 

follow-up of one year. None of the enrolled patients reached the primary endpoint, sustained 

disease remission, defined as a combination of clinical remission. And no evidence of active 

disease. And no use of medical therapy. This is in line with outcomes reported in the ASTIC 

trial with only two out the twenty-three patients showing sustained disease remission. This 

raises the question whether this is a realistic primary endpoint in patients with longstanding 

refractory Crohn’s disease, and history of failure on all available medical treatment (on 

average > 6 medications). Importantly, we observed a clear improvement in the clinical and 

endoscopic measurements of disease activity in about 2/4 patients. These outcomes can be 

considered exceptionally good, taken into consideration the severe phenotype of the enrolled 

patients.  

The secondary end-points used in our study are traditionally considered primary end-points in 

most other studies. The employed tools, such as the CDAI or HBI, are partly based on 

subjective criteria and outcomes depend importantly upon the functional integrity of the 

intestinal tract. The fact that our patients, by definition, have a history of multiple surgical 

procedures, often resulting in relative short bowel syndrome or bacterial overgrowth, renders 

these activity indexes as less suitable, because of the persistence of frequent soft stools and 

abdominal discomfort or pain, even if patients are in remission. Despite of this, we observed  
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that ASCT resulted in a clear improvement in 2 out of 4 patients, regardless of the methods 

used to evaluate the disease activity.  

These data suggest a comparable or even improved efficacy as compared to the ASTIC trial, 

possibly resulting from the adopted accelerated step-up strategy, during follow-up.  

In comparison to the ASTIC trial, we found an obvious lower percentage of reported adverse 

events. In the ASTIC trial, 265 non-serious adverse events in 22 patients (i.e. 12 events per 

patient) were reported, while we observed only 16 non-serious adverse events in 4 patients 

(i.e. 4 events per patient). The ASTIC trial also reported 76 serious adverse events in 19 

patients (3.45 per patient), as compared to 5 serious adverse events in 4 patients (1.2 per 

patient). We attribute this difference in the incidence of adverse events might be due to the 

use of high dosage of cyclophosphamide in the mobilization phase in the ASTIC trial.(24) 

13. Conclusions  

Although the primary endpoint was not reached, we observed clinical remission in 2 out of 4  

patients with refractory CD, treated with ASCT. This is a significant achievement in patients 

with this severe, refractory phenotype, for whom other therapeutic options are running out.  

We observed a relative low incidence of adverse events, which can possibly be attributed to 

the reduced dose of cyclophosphamide administered in our study (cyclophosmide was only 

used for conditioning and not for mobilization) .We believe that these results support the use 

of ASCT as a therapy of last resort for a very selected group of patients. More data are 

needed to evaluate the effect of the reduction of cyclophosphamide dosing on the safety and 

the long-term efficacy of ASCT. Furthermore, the potential advantages of an early 

introduction of maintenance therapy after ASCT should be studied as well. 

We will report on the (cost-) effectiveness of ASCT in the setting of refractory CD in due 

time. 
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Appendix 1: Crohn’s Disease Activity Index (CDAI) 

 

 

   VARIABLE 

 

 

   WEIGHTING FACTOR 

 

1. Number of liquid or soft stools in the previous 7 days 

 

X 2 

 

2. Sum of seven daily abdominal pain ratings 

    (0=none, 1=mild, 2=moderate, 3=severe) 

 

X 5 

 

3. Sum of seven daily ratings of general well-being 

    (0=well, 1=slightly below par, 2=poor, 3=very poor, 

4=terrible) 

 

X7 

 

4. Symptoms/findings during last seven days 

 

Add 1 for each category corresponding to patient’s symptoms 

(a) arthritis/arthralgia 

(b) skin or mouth lesions 

(c) iritis or uveitis 

(d) anorectal lesion 

(e) other fistulae 

(f) fever over 38° C 

 

X 20 

 

5. Use of Lomotil or other anti-diarrhoeal medication (yes or no) 

 

X 30 

 

6. Abdominal Mass (0=none, 2=questionable, 5=definite) 

 

X 10 

 

7. Anaemia: For Males (47-hematocrit value) ; Females (42- 

hematocrit value) 

 

X 6 

 

8. Standard weight* - Actual weight / Standard Weight* x 100 

 

X 1 

Total score SUM (1 – 8) 
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Appendix 2: Harvey-Bradshaw score 

 

· General well-being (0 = very well, 1 = slightly below par, 2 = poor, 3 = very poor, 4 = 

terrible).  

· Abdominal pain (0 = none, 1 = mild, 2 = moderate, 3 = severe).  

· Number of liquid stools per day.  

· Abdominal mass (0 = none, 1 = dubious, 2 = definite, 3 = definite and tender).  

· Complications: arthralgia, uveitis, erythema nodosum, aphthous ulcers, pyoderma 

gangrenosum, anal fissure, new fistula, abscess (score 1 per item).  

The first three items are scored for the last 24 hours. 
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Appendix 3: Inflammatory Bowel Disease Questionaire (Dutch) 

 

Instructies: 
 

Deze vragenlijst is ontworpen om de effecten van uw ziekte van Crohn op uw dagelijks 

functioneren en uw kwaliteit van leven vast te leggen. Er zullen vragen gesteld worden over de 

symptomen die u gehad hebt als gevolg van de ziekte van Crohn, hoe u zich in het algemeen 

gevoeld hebt en hoe uw stemming geweest is. 

 

Deze vragenlijst bestaat uit 32 vragen. Bij elke vraag staan 7 mogelijke antwoorden. Lees iedere 

vraag goed door en zet een kruisje voor het antwoord dat het beste bij uw situatie past. U mag 

per vraag slechts één antwoord aankruisen. 

 

 

 Voorbeeld 
 

 Hoe vaak hebt u zich afgelopen week onwel gevoeld als gevolg van uw 

darmproblemen? 

 

□ 1. de hele tijd  

□ 2. het merendeel van de tijd  

□ 3. een aanzienlijk deel van de tijd  

□ 4. enige tijd  

□ 5. slechts af en toe  

□ 6. nauwelijks  

□ 7. nooit  

 

Wanneer u probleem hebt met de betekenis van een vraag, laat de vraag dan even rustig op u 

inwerken: wat is het verband tussen de vraag en uw darmproblemen? Beantwoord iedere vraag 

zo goed mogelijk. Achteraf hebt u de gelegenheid om de antwoorden met uw arts te bespreken. 

 

Het invullen van deze vragenlijst hoeft u slechts een paar minuten te kosten.  
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Deze vragenlijst is ontworpen om vast te leggen hoe u zich de afgelopen week gevoeld hebt. U 

zult gevraagd worden naar de symptomen die u gehad hebt als gevolg van de ziekte van Crohn, 

hoe u zich in het algemeen gevoeld hebt en hoe uw stemming geweest is. 

 

 

1. Hoe vaak hebt u de afgelopen week last gehad van uw stoelgang? 

 

 zo erg heb ik het nog nooit gehad  

 extreem vaak  

 erg vaak  

 matige toename van m’n stoelgang  

 lichte toename van m’n stoelgang  

 minimale toename van m’n stoelgang  

 normaal, geen toename van m’n stoelgang  

 

 

2. Hoe vaak hebt u afgelopen week last gehad van een gevoel van moeheid of uitgeput zijn? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  

 

 

3. Hoe vaak hebt u zich afgelopen week gefrustreerd, ongeduldig of onrustig gevoeld? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  
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4. Hoe vaak bent u afgelopen week niet in staat geweest naar school te gaan of uw werk te 

doen als gevolg van uw darmproblemen? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  

 

 

5. Hoe vaak hebt u afgelopen week zachte, waterige ontlasting gehad? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  

 

 

6. Hoeveel energie hebt u afgelopen week gehad? 

 

 absoluut geen energie  

 erg weinig energie  

 weinig energie  

 enige energie  

 matige energie  

 veel energie  

 vol energie  

 

 

7. Hoe vaak hebt u zich afgelopen week zorgen gemaakt over de mogelijkheid dat u 

geopereerd zou moeten worden vanwege van uw darmproblemen? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  
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8.     Hoe vaak hebt u afgelopen week een sociale activiteit moeten uitstellen of afzeggen  

        als gevolg van uw darmproblemen? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  

 

9. Hoe vaak hebt u afgelopen week last gehad van krampen in de buik? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  

 

 

10. Hoe vaak hebt u zich afgelopen week in het algemeen onwel gevoeld? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  

 

 

11. Hoe vaak hebt u zich afgelopen week zorgen gemaakt dat u niet op tijd een toilet zou 

kunnen vinden? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  
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12. Hoeveel moeilijkheden hebt u afgelopen week ten gevolge van uw        darmproblemen 

ondervonden tijdens uw vrijetijdsbesteding of sportactiviteiten? 

 

 heel veel moeilijkheden; zulke activiteiten waren ronduit onmogelijk  

 veel moeilijkheden 

 aanzienlijke moeilijkheden  

 enige moeilijkheden  

 weinig moeilijkheden  

 nauwelijks moeilijkheden  

 géén moeilijkheden; mijn darmproblemen vormden geen belemmering voor sport of 

vrijetijdsbesteding  

 

 

13. Hoe vaak hebt u afgelopen week last gehad van buikpijn? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  

 

 

14. Hoe vaak hebt u afgelopen week slecht geslapen of bent u 's nachts wakker geworden? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  

 

 

15. Hoe vaak hebt u zich afgelopen week gedeprimeerd of ontmoedigd gevoeld? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  
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16. Hoe vaak hebt u afgelopen week moeten afzien van deelname aan activiteiten waar geen 

toilet in de onmiddellijke nabijheid was? 

 

 de hele tijd  

 het merendeel van de tijd  

 een aanzienlijk deel van de tijd  

 enige tijd  

 slechts af en toe  

 nauwelijks  

 nooit  

 

 

17. Alles bij elkaar genomen, hoeveel problemen hebt u afgelopen week gehad van 

winderigheid? 

 

 enorme problemen  

 grote problemen  

 aanzienlijke problemen  

 enige problemen  

 weinig problemen  

 nauwelijks problemen  

 geen problemen  

 

 

18. Hoeveel problemen hebt u afgelopen week in het algemeen gehad bij het handhaven of het 

bereiken van uw streefgewicht? 

 

 enorme problemen  

 grote problemen  

 aanzienlijke problemen  

 enige problemen  

 weinig problemen  

 nauwelijks problemen  

 geen problemen  
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19. Veel patiënten met darmproblemen hebben vaak angsten en zorgen die verband houden met 

hun ziekte. Dit kunnen bijvoorbeeld zorgen zijn, dat men kanker zou kunnen krijgen, zorgen 

dat men zich nooit beter zal voelen, of zorgen over opleving van de ziekte. Hoe vaak hebt u 

afgelopen week last gehad van zulke zorgen en/of angsten? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

20. Hoe vaak hebt u afgelopen week last gehad van een opgeblazen gevoel? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

21. Hoe vaak hebt u zich afgelopen week ontspannen en vrij van stress gevoeld? 

 

 nooit 

 nauwelijks 

 slechts af en toe 

 enige tijd 

 een aanzienlijk deel van de tijd 

 het merendeel van de tijd 

 de hele tijd 
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22. Hoe vaak hebt u afgelopen week last gehad van rectaal bloedverlies tijdens de stoelgang? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

23. Hoe vaak hebt u zich afgelopen week in verlegenheid gebracht gevoeld als gevolg van uw 

stoelgang? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

24. Hoe vaak hebt u afgelopen week last gehad van loze aandrang? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

25. Hoe vaak hebt u zich afgelopen week bedroefd of van streek gevoeld? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 
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26. Hoe vaak hebt u afgelopen week last gehad van het bij ongeluk bevuilen van uw ondergoed? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

27. Hoe vaak hebt u zich afgelopen week boos of verbolgen gevoeld als gevolg van uw 

darmproblemen? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

28. In hoeverre zijn uw darmproblemen afgelopen week een beperking voor uw sexuele 

activiteiten geweest? 

 

 géén sex als gevolg van mijn darmproblemen 

 enorme beperking als gevolg van mijn darmproblemen 

 aanzienlijk beperking als gevolg van mijn darmproblemen 

 enige beperking als gevolg van mijn darmproblemen 

 weinig beperking als gevolg van mijn darmproblemen 

 nauwelijks beperking als gevolg van mijn darmproblemen 

 géén beperking als gevolg van mijn darmproblemen 
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 29. Hoe vaak hebt u afgelopen week last gehad van misselijkheid? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

30. Hoe vaak hebt u zich afgelopen week prikkelbaar gevoeld? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

31. Hoe vaak hebt u afgelopen week het gevoel gehad dat anderen geen begrip voor u hadden? 

 

 de hele tijd 

 het merendeel van de tijd 

 een aanzienlijk deel van de tijd 

 enige tijd 

 slechts af en toe 

 nauwelijks 

 nooit 

 

 

32. Hoe tevreden en gelukkig bent u afgelopen week geweest met uw leven? 

 

 merendeel van de tijd erg ontevreden en ongelukkig 

 algemeen ontevreden en ongelukkig 

 enigszins ontevreden en ongelukkig 

 enigszins tevreden en gelukkig 

 merendeel van de tijd tevreden en gelukkig 

 merendeel van de tijd erg tevreden en gelukkig 

 buitengewoon tevreden en gelukkig, kon niet beter 

 

 -- einde van de vragenlijst -- 
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 Appendix 4 EQ-5D 
 

In deze vragenlijst wordt naar uw gezondheid gevraagd. Zet bij iedere groep in de lijst 

hieronder een kruisje achter het hokje achter de zin die het best past bij uw eigen 

gezondheidstoestand vandaag. 

 

Mobiliteit 

Ik heb geen problemen met lopen       □ 

Ik heb enige problemen met lopen       □ 

Ik ben bedlegerig         □ 

 

Zelfzorg 

Ik heb geen problemen om mijzelf te wassen of aan te kleden    □ 

Ik heb enige problemen om mijzelf te wassen of aan te kleden    □ 

Ik ben niet in staat mijzelf te wassen of aan te kleden     □ 

 

Dagelijkse activiteiten 

(bijv. werk, studie, huishouden, gezins- en vrijetijdsactiviteiten) 

Ik heb geen problemen met mijn dagelijkse bezigheden     □ 

Ik heb enige problemen met mijn dagelijkse bezigheden    □ 

Ik ben niet in staat mijn dagelijkse bezigheden uit te voeren    □ 

 

Pijn/klachten 

Ik heb geen pijn of andere klachten       □ 

Ik heb matige pijn of andere klachten       □ 

Ik heb zeer ernstige pijn of andere klachten      □ 

 

Stemming 

Ik ben niet angstig of somber        □ 

Ik ben matig angstig of somber        □ 

Ik ben erg angstig of somber        □ 
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9 0 

8 0 

7 0 

6 0 

5 0 

4 0 

3 0 

2 0 

1 0 

100 

Slechtst voorstelbare 

gezondheidstoestand 

0 

Best voorstelbare 

gezondheidstoestand 

Om mensen te helpen bij het aangeven hoe goed of hoe 

slecht hun gezondheidstoestand is hebben we een 

meetschaal (te vergelijken met een thermometer) gemaakt. 

Op de meetschaal hiernaast betekent ‘100’ de beste 

gezondheidstoestand die u zich kunt voorstellen en ‘0’ de 

slechtste gezondheidstoestand die u zich voor kunt stellen. 

 

We willen u vragen om op deze meetschaal aan te geven 

hoe goed of hoe slecht volgens u uw eigen 

gezondheidstoestand vandaag is. Zet een streepje zo op de 

meetschaal dat het niveau van dit streepje volgens u 

aangeeft hoe goed of hoe slecht uw huidige gezondheidstoestand  

vandaag is. 
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Appendix 5: 36-Items Short Form Health Survey (Sf-36) 

 

 



 41 

 

 
 



 42 

 
 

 



 43 
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Appendix 6: Crohn’s Disease Endoscopic Index of Severity (CDEIS) 
 

The scale assesses 5 segments of the intestine: 

· Rectum 

· Sigmoid and left colon 

· Transverse colon 

· Right colon 

· Ileum 

 

Each segment is assessed for the presence or absence of deep or superficial ulceration. Each 

segment is also scored for the percentage of the segmental surfaces affected by the disease 

(any manifestation) and by ulceration, each on a 10cm visual analogue scale (VAS) where 0 

equals no involvement and 10 equals complete involvement.  VAS are provided on a separate 

page and should be completed each time the CDEIS is assessed.   

 

The score is compiled as follows: 
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Appendix 7: Simple Endoscopic Score for Crohn's Disease  
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Appendix 8: Rutgeerts score 
     

i0  No lesion in the neoterminal ileum 

i1  ≤  5 aphtoid lesions 

i2  > 5 aphtoid lesions, with normal mucosa between, or skip areas or larger  

lesions 

        limited to anastomosis 

i3  Diffuse aphtoid ileitis, with mucosa extensively inflamed 

i4  Diffuse inflammation, large ulcers, nodules and/or stenoses 
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Appendix 9: Demographic Features and Baseline Characteristics  

 

Patient 1 2 3 4 N = 4 

Age at mobilization (Median, IQR) 67 40 58 54 56 (15.5) 

Female, No. (%) M* F F M* 2 (50%) 

Body mass index (Median, IQR) 19.7 24.3 29.0 18.6 22 (7.5) 

Smoking, No. (%) 

Current, No. (%) 

Former, No. (%) 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

2 (50%) 

2 (50%) 

2 (50%) 

Family history of Crohn disease1, No. (%) No No Yes No 1(25%) 

No. of previous operations for Crohn disease 

(Median, IQR) 

12 2 4 4 4(5) 

Ileostomy, No. (%) No No No No None 

Age at diagnosis (Median, IQR) 19 31 22 16 20.5 (9) 

Disease duration (Median, IQR) 48 9 36 38 37 (20.5) 

Extra intestinal involvement, No. (%) 

Joints  

Skin 

Eyes 

Liver, PSC 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

No 

Yes 

 

No 

No 

No 

No 

No 

No 

3(75%) 

2 (50%) 

0(0%) 

2(50%) 

1(25%) 

 

Prior drugs, No. (%) 

Azathioprine/6 mercaptopurine  

6 Thioguanine 

Methotrexate  

Infliximab 

Adalimumab 

Vedolizumab 

Ustekinumab 

Certolizumab 

Sirulimus 

 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

No 

No 

 

4(100%) 

3(75%) 

4(100%) 

4(100%) 

1(25%) 

1(25%) 

1(25%) 

1(25%) 

1(25%) 
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Mycofenolaatmofetil 

Cellsept 

Steroids 

No. of drugs used (Median, IQR) 

 

No 

No 

Yes 

6 

No 

No 

Yes 

8 

Yes 

No 

Yes 

8 

No 

Yes 

Yes 

7 

1(25%) 

4(100%) 

4(100%) 

7.5(1.5) 

Drug therapy of Crohn’s disease at baseline  

 

6TG Predn-

ison 

10 mg 

None Vedoliz-

umab  

Disease activity at baseline, (Median, IQR) 

CDAI2 

Harvey-Bradshaw Score (HBS)3
 

 

246 

9 

 

360 

15 

 

311 

14 

 

337 

7 

 

324 (70) 

11.5 (6.5) 

 

 

Laboratory results at baseline (Median, IQR) 

Hemoglobin mmol/L4 

Platelets x109/L5 

Albumin g/L6 

CRP mg/L7 

 

 

8.3 

439 

21.1 

10 

 

 

8.2 

785 

43.7 

10 

 

 

7.9 

434 

45.6 

1 

 

 

3.2 

361 

29.8 

2 

 

 

8.05 (2.7) 

436.5 (214.5) 

36.75 (19.2) 

6(8.5) 

Quality of life and functional status at baseline, 

(Median, IQR) 

IBDQ8  

 

141 

 

125 

 

 

113 

 

 

159 

 

 

133 (31) 

Whole GI tract evaluation at baseline, No. (%) 

All segments examined per patient (Imaging) 

Crohn disease involvement9 

Ulcerated No. (%) 

Whole GI tract free of active Crohn disease 

Yes 

Yes 

L1 + L4 

Yes 

No 

Yes 

Yes 

L3 

Yes 

No 

Yes 

Yes 

L3 

Yes 

No 

Yes 

Yes 

L1 +L4 

Yes 

No 

 4 (100%) 

4 (100%) 

 

4 (100%) 

0 (0%) 

Ileocolonoscopic/enteroscopic evaluation  

Segments examined per patients, (Median, IQR) 

SES-CD score10
 , (Median, IQR) 

CDEIS11 , (Median, IQR) 

Yes 

1 

NA 

NA 

Yes 

5 

16 

9 

Yes 

5 

8 

9.1 

Yes 

5 

7 

10.2 

 

5 (2) 

8(9) 

9.1(1.2) 

CD34x106 /kg (median,IQR) 3.9 5.2 7.1 3.5 4.5(2.4) 
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Table 1. 

Abbreviations: PSC, Primary sclerosing cholangitis; CDAI, Crohn Disease Activity Index; HBS, Harvey-Bradshaw Score; 

CRP, C-reactive protein; GI, gastrointestinal; ASCT, Autologous stem cell transplantation; IBDQ, Inflammatory Bowel 

Disease Questionnaire; IQR, interquartile range; SES-CD, Simple Endoscopic Score for Crohn’s Disease; TNF, tumor 

necrosis factor; CDEIS, Crohn's Disease Endoscopic Index of. Severity. 

1. Family history of inflammatory bowel disease (any degree) based on patient report. 

2. Decrease of 100 points in CDAI = clinical benefit. CDAI<150 = remission 

3. Decrease of 3 points = clinical benefit. Harvey-Bradshaw score (HBS) of < 5= remission) 

4. Normal Hb is  >7 for female and >7.8 mmol/l for male 

5. Normal platelets is  150-350 

6. Normal albumine is 35-55 g/L 

7. Normal CRP is <10 mg/L 

8. IBD-Q >170 = normal quality of life. Increase of 16 points is significant. 

9. L1= Terminal ileum, L2=Colonic, L3= Ileo-colonis, L4=Upper GI 

10. SES-CD <3 inactive disease. 50% decrease is significant improvement 

11. CDEIS <3 inactive disease. 50% decrease is significant improvement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Engraftment after Stem cells transfusion in days 

(median,IQR) 

11 12 9 11 11(1.5) 

Days between Mobilization and ASCT 

(median,IQR) 

24 39 25 25 25(7.5) 



 50 

Appendix 10: Final assessments  
 

 

Final assessments 

Primary Outcome  

Patients  1 2 3 4 
N = 4  

No. (%) 

Sustained disease remission No No No No 0 (0) 

Components of primary outcome       

No active treatment last 3 mo  Yes No Yes No 2 (50) 

CDAI <150 last 3 mo1 Yes No No Yes 2 (50) 

Free of active disease on imaging  No No Yes Yes 2 (50) 

 

Secondary Outcomes 

Patients 1 2 3 4 

Mean/ 

median/ 

percentage 

Time of measurement B 1Y Δ B 1Y Δ B 1Y Δ B 1Y Δ           Δ 

Disease activity scores, 

(Median, IQR) 

CDAI   

 

Harvey-Bradshaw Index2  

 

CRP3  

 

Fecal calprotectine(FCP)4 

 

 

246 

 

9 

 

10 

 

3050 

 

 

117 

 

2 

 

6.4 

 

570 

 

 

-129 

 

-7 

 

-3.6 

 

-2480 

 

 

360 

 

15 

 

10 

 

422 

 

 

426 

 

19 

 

44 

 

296 

 

 

+66 

 

+4 

 

+34 

 

-126 

 

 

311 

 

14 

 

1 

 

52 

 

 

200 

 

8 

 

1 

 

74 

 

 

-111 

 

-6 

 

0 

 

+20 

 

 

337 

 

7 

 

2 

 

1691 

 

 

110 

 

1 

 

1.7 

 

730 

 

 

-227 

 

-6 

 

-0.3 

 

-961 

 

 

-120(155.5) 

 

-6(5.5) 

 

-0.15(18.95) 

 

-543.5(1667) 

Endoscopic activity 

 

Activity in proximal GI-

tract (%) 

 

SES-CD5 ,(Median, IQR) 

 

CDEIS6 ,(Median, IQR) 

 

Rutgeerts score7 (Median, 

IQR) 

 

 

Yes 

 

 

NA 

 

NA 

 

NA 

 

 

No 

 

 

NA 

 

NA 

 

NA 

  

 

No 

 

 

16 

 

9 

 

i4 

 

 

No 

 

 

11 

 

5.5 

 

i3 

 

 

 

 

 

 

 

-5 

 

-4.5 

 

-1 

 

 

No 

 

 

8 

 

9.1 

 

i4 

 

 

No 

 

 

3 

 

1.8 

 

i1 

 

 

 

 

 

-5 

 

-7.3 

 

-3 

 

 

Yes 

 

 

7 

 

10.2 

 

i4 

 

 

No 

 

 

3 

 

4.3 

 

i1 

 

 

 

 

 

-4 

 

-5.9 

 

-3 

 

 

B50%, 1Y0% 

 

 

-5(1) 

 

-5.9(2.8) 

 

-3(2) 

Quality of life 

IBDQ8 , (Median, IQR) 

SF-36- PCS9(Median, IQR) 

SF-36 – MCS10 (Med, IQR) 

EQ-5D-VAS11(Med, IQR) 

EQ-5D-index12(Med, IQR) 

 

141 

47 

40 

40 

.775 

 

169 

81 

93 

70 

.298 

 

+28 

+34 

+53 

+30 

-.447 

 

125 

32 

59 

50 

.881 

 

131 

35 

67 

40 

.775 

 

+6 

+3 

+8 

-10 

-.036 

 

113 

26 

38 

40 

.392 

 

161 

50 

36 

55 

.687 

 

+48 

+24 

+2 

+15 

.295 

 

159 

39 

66 

50 

.775 

 

208 

69 

94 

80 

.893 

 

+49 

+30 

+28 

+30 

.118 

 

+38(31.5) 

+27(18.5) 

+18(35.5) 

+22.5(27.5) 

+.041(.448) 
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Table 2. 
Abbreviations: B, before ASCT; 1Y, after 1 year followup; CDAI, Crohn Disease Activity Index; GI, gastrointestinal; IBDQ, 

Inflammatory Bowel Disease Questionnaire; IQR, interquartile range; SES-CD, Simple Endoscopic Score for Crohn’s 

Disease; factor; CDEIS, Crohn's Disease Endoscopic Index of. Severity. 

1. Decrease of 100 points in CDAI = clinical benefit. CDAI<150 = remission 

2. Decrease of 3 points = clinical benefit. Harvey-Bradshaw score (HBS) of < 5= remission) 

3. Normal CRP is <10 mg/L 

4. 50% decrease is significant improvement. FCP <250 = remision 

5. SES-CD <3 inactive disease. 50% decrease is significant improvement 

6. CDEIS <3 inactive disease. 50% decrease is significant improvement 

7. Rutgeerts <2 = remission 

8. IBD-Q >170 = normal quality of life. Increase of 16 points is significant. 

9. SF-36-PCS: minimal clinically important difference (MCID) is variable within a range of 1.6 to 8.7. 

10. SF-36-MCS: minimal clinically important difference (MCID) is variable within a range of 1.6 to 8.7 

11. EQ-5D-VAS: minimal clinically important difference (MCID) is variable within a range of 4.2 to 14.8. 

12. EQ-5D-index: minimal clinically important difference (MCID) is variable within a range of 0.033 to 0.074. 
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Appendix 11: Quality of life 

 

 
IBD-Q score 

 

screening FU 1Y 

Patient     

1 141 169 

2 125 131 

3 113 161 

4 159 208 

Median 133 165 

 

Table 3.  
IBD-Q scores at screening and after 1 year of follow-up. 

 

 

 

 
Figure 1. 
IBD-Q scores at screening and after 1 year of follow-up. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patient 1 2 3 4
Media

n

IBD-Q score screening 141 125 113 159 133

IBD-Q score FU 1Y 169 131 161 208 165
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    EQ-5D       

   
screening 

   

   

Patient Mobility Self-care 
Usual 

activity 
Pain/discomfort Anxiety/depression 

TTO 

score  

scr 

TTO 

score 

after 1y 

TTO 

score 

diff 

                  

1 2 1 2 2 1 0,775 0,298 -0,477 

2 1 1 2 2 1 0,811 0,775 -0,036 

3 2 1 3 2 2 0,392 0,687 0,295 

4 2 1 2 2 1 0,775 0,893 0,118 

Median 

(IQR) 
          

0,775 

(0,209) 

0,730 

(0,341) 
  

FU 1 year 
   

   

  
Mobility Self-care 

Usual 

activity 
Pain/discomfort Anxiety/depression 

               

   1 2 1 2 3 1 

   2 2 1 2 2 1 

   3 1 1 2 2 2 

   4 2 1 1 1 1 

    

Table 4. 
EQ-5D scores (index) at screening and after 1 year of follow-up 

 

 

 

  VAS 

Patient scr 1y diff 

        

1 40 70 30 

2 50 40 -10 

3 40 55 15 

4 50 80 30 

 Median 

    (IQR) 

45           

(10) 

62.5     

(27.5) 

17.5     

(27.5) 

 

Table 5. 
EQ-5D-VAS at screening and after 1 year of follow-up 
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Figure 2. 
EQ-5D scores (index) at screening and after 1 year of follow-up 

 

 

 
 

Figure 3. 
EQ-5D-VAS at screening and after 1 year of follow-up 
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  Difference in SF-36 score after 1 year     

Patient 1 2 3 4 Mean    

Physical  0,3425 0,03 0,2425 0,3 0,22875   

Mental 0,53 0,0875 -0,025 0,28 0,218125   

              

Physical 
functioning 

0 0 0,25 0,6 0,2125   

Role 
limitations due 
to physical 
health 

1 0 0 -0,25 0,1875   

Role 
limitations due 
to emotional 
problems 

1 0 -0,33 0 0,1675   

Energy/fatigue 0,5 0,1 0,1 0,5 0,3   

Emotional 
well-being 

0 0 -0,12 0,12 0   

Social 
functioning 

0,62 0,25 0,25 0,5 0,405   

Pain 0,22 0,12 0,52 0,35 0,3025   

General 
health 

0,15 0 0,2 0,5 0,2125   

Health change -0,25 0,25 0,5 1 0,375   

 

Table 6. 
Difference in SF-36 score after 1 year 

 

 
Figure 4. 
Mean SF-36 scores at screening and after 1 year of follow-up  
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Appendix 12:Final assessments of response 
 

Final assessments of response 

Primary Outcome1  

Patients  1 2 3 4 
N = 4 

No. (%) 

Sustained disease remission2  No No No No 0 (0) 

Components of primary outcome       

No active treatment last 3 mo  Yes No Yes No 2 (50%) 

CDAI <150 last 3 mo  Yes No No Yes 2 (50%) 

Free of active disease on imaging  No No Yes Yes 2 (50%) 

 

Final assessments of response 

Primary Outcome1  

Patients  1 2 3 4 
N = 4 

No. (%) 

Sustained disease remission (all components) No No No No 0 (0) 

Components of primary outcome       

No active treatment last 3 mo  Yes No Yes No 2 (50%) 

CDAI <150 last 3 mo  Yes No No Yes 2 (50%) 

Free of active disease on imaging  No No Yes Yes 2 (50%) 

 

Table 7. 
Abbreviations: CDAI, Crohn Disease Activity Index; Inflammatory Bowel Disease Questionnaire;  

. 1 Assessed 12 months after transplantation or at time of study withdrawal or treatment failure.  

. 2 No active treatment and CDAI less than 150 for at least the last 3 months and free of active disease on imaging at 1 year.   
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Appendix 13: Adverse Events per patient 
 

 

 

 

Table 8. 
Abbreviations: A, non-serious adverse event; SAE, serious adverse event.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�

Adverse Events per patient 

 Mobilisation Conditioning Follow-up  

Patient� 1� 2� 3� 4� 1� 2� 3� 4� 1� 2� 3� 4� Total�

Total�AEs� � � � � � � � � � � � � A� SA�

Total�AE/SAE� � � � � � � � � � � � � � � � � � � � � � � � � � �

AE/SAE� A� SA� A� SA� A� SA� A� SA� A� SA� A� SA� A� SA� A� SA� A� SA� A� SA� A� SA� A� SA� A� SA�

Duration�in�
days�

� � � � � � � � � � � � � � � � � � � � � � � � � �

Infectious�AEs�

Viral�
Sepsis�

Localized�
�

� � � � � � � � �

�
�

1�

� � � �

�
�

�

�
1�

�

�
1�

� �

�
1�

�

�
�

� � � � � � �

�
2�

1�

�

�
1�

0�

Gastrointestinal  

AEs 
Disease flare 
Nonflare 

symptoms 
Mucositis 

� � � � � � � � �

�
�

�

�
1�

� � � � � �

�
�

�

�
1�

� � � �

�
1�

�

�
�

�

�
�

1�

�

�
�

�

1�

�
1�

� 1�

�
2�

1�

�
2�

0�

�
0�

�

�
�

Hematologic 

AEs 
Anemia 
Neutropenia 

Pancytopenia 
 

� � � � � � � � � �

�
�

�
�

�

�
�

�
1�

� � � �

�
1�

� � � � � � � � � �

�
1�

�
1�

�

Fever AEs � � � � � � � � 1� � 1� � � � � � � 1� � � � � � 1� 2� 2�

Renal AEs � � � � � � � � 1� � � � � � � � � � � � � � � � 1� �
Respiratory 
AEs 

� � � � � � � � � � � � � � � � � � � � � � � � � �

Skin � � � � � � � � � � 1� � � � � � � � � � � � � � 1� �
Others � � 1� � � � � � � � � � � 1� � � � 1� � � � � � � 1� 2�

Total � � 1� � � � � � 4� � 3� � � 2� 3� � 1� 2� 1� � 1� � 2� 1� 16� 5�


