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LIST OF ABBREVIATIONS AND RELEVANT DEFINITIONS 

 

ABR ABR form (General Assessment and Registration form) is the application 

form that is required for submission to the accredited Ethics Committee 

(ABR = Algemene Beoordeling en Registratie) 

AE Adverse Event 

AR Adverse Reaction 

CA Competent Authority 

CCMO Central Committee on Research Involving Human Subjects 

CV Curriculum Vitae 

DSMB Data Safety Monitoring Board 

EU European Union 

EudraCT European drug regulatory affairs Clinical Trials GCP Good Clinical Practice 

IB Investigator’s Brochure 

IC Informed Consent 

IMP Investigational Medicinal Product  

IMPD Investigational Medicinal Product Dossier  

METC  Medical research ethics committee (MREC); in Dutch: medisch ethische 

toetsing commissie (METC) 

(S)AE Serious Adverse Event  

SPC Summary of Product Characteristics (in Dutch: officiële productinfomatie 

IB1-tekst) 

Sponsor The sponsor is the party that commissions the organisation or performance 

of the research, for example a pharmaceutical 

company, academic hospital, scientific organisation or investigator. A party 

that provides funding for a study but does not commission it is not 

regarded as the sponsor, but referred to as a subsidising party. 

SUSAR Suspected Unexpected Serious Adverse Reaction 

Wbp Personal Data Protection Act (in Dutch: Wet Bescherming Persoonsgevens) 

WMO Medical Research Involving Human Subjects Act (Wet Medisch-

wetenschappelijk Onderzoek met Mensen 
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SUMMARY 

Rationale:  

In Western countries, heart failure (HF) is a major cause of death.  Despite current advances 

in the pharmacological management of HF, the prevalence is rapidly increasing and the 

prognosis remains poor.  Physical fitness is the single best predictor of both cardiac and all-

cause deaths among patients with cardiovascular disease and outperforms ejection fraction 

as a prognostic index (for survival) in HF.  Despite the overwhelming evidence to promote 

physical activity, little is known regarding the type of exercise that yields optimal beneficial 

effects in HF.  Some studies in healthy subjects or those with cardiovascular risk suggest 

greater fitness and cardiovascular adaptations after high intensity exercise than with 

‘traditional’ moderate exercise.  The rationale is that high intensity exercise (i.e. short bouts 

of exercise at ~90% of the maximal heart rate) allows patients to complete work at higher 

workload/intensity, but for a short period of time, inducing beneficial peripheral adaptations in 

vessels and muscles, without overloading the heart. A sound comparison between the 

effects of ‘traditional’ moderate versus high intensity exercise training in HF patients has 

never been examined.  

Peripheral factors, such as endothelial dysfunction and increased vascular tone, are 

fundamental to the pathogenesis of HF.  These peripheral vascular changes can be 

explained through changes in dilator (i.e. nitric oxide) and constricting (i.e. endothelin-1) 

pathways.  However, the mechanisms responsible for the exercise-related improvement are 

not fully understood. Reversing the peripheral vascular changes most likely contributes to the 

positive effects of exercise in heart failure.  While evidence supports a role for nitric oxide to 

partly explain the beneficial effects of ‘traditional’ exercise, no previous study examined the 

impact of high intensity exercise on nitric oxide in HF.  

Objective: The overall aim of this project is to compare acute and chronic effects of 

moderate versus high intensity exercise training in HF patients. Specifically, we will: 

1. Compare the effects of ‘traditional’ moderate intensity versus novel high intensity 

exercise training in heart failure patients (NYHA-class II/III). To this end, physical 

fitness, clinical outcome and cardiovascular function will be examined before and 

after 12-week of exercise training. 

2. Examine the impact of moderate as well as high intensity exercise training in heart 

failure patients (NYHA-class II/III) on the NO-pathway. Therefore, I will examine the 

nitric oxide-mediated endothelial function before and after the 12-week interventions. 

Study design: Randomised intervention study 

Study population: 50 patients diagnosed with heart failure  

Intervention (if applicable): Subjects will be randomly allocated to a 12-week intervention: 

1. moderate-intensity exercise training, 2. high-intensity exercise training, or 3. control. 
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Main study parameters/endpoints:  

1) Physical fitness (measured with a maximal cycling test) 

2) NO-mediated endothelium-(in)dependent vasodilation of the forearm resistance arteries 

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

group relatedness: 

 

Exercise training is not associated with a health risk. Moreover, exercise training typically 

causes a decreased cardiovascular risk, whilst vascular and cardiac function and structure 

improve after a period of exercise training. Also a number a previous studies have 

demonstrated that the cardiac workload during high intensity training is not significantly 

different to the (traditional)moderate-intensity training. Some studies have even 

demonstrated that the beneficial effects of exercise on remodelling of the heart are superior 

during high-intensity training compared with traditional moderate-intensity training in subjects 

with heart failure. Therefore, both types of exercise are not associated with an increased risk 

for development of health-related problems. 
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INTRODUCTION AND RATIONALE 

 

Aging of the population and prolongation of the lives of cardiac patients has led to an 

increased prevalence of heart failure (HF). HF is a major cause of death,1 exceeding 

mortality rates of most cancers.  Annually, ~35000 new HF diagnoses are made, ~25000 

patients are hospitalized and ~20% of HF patients die,2 in the Netherlands.3  Accurate 

therapeutic interventions for HF patients are mandatory.  

Despite advances in the pharmacological and technological management, the prognosis of 

HF remains poor.  Physical fitness outperforms ejection fraction as a prognostic index in HF.4  

Moreover, physical fitness is the single best predictor of both cardiac and all-cause deaths 

among patients with cardiovascular disease.5  Therefore, exercise training may be efficient 

as a treatment for HF patients.  Indeed, ‘traditional’ moderate intensity exercise increases 

fitness levels and improves survival and clinical outcome in HF.6-8  Despite the overwhelming 

evidence for the benefits of exercise, no previous study has attempted to optimise exercise 

training or examined different types of exercise in HF.   

Some recent data suggest greater fitness and cardiovascular adaptations after high intensity 

exercise than with ‘traditional’ moderate level exercise training in coronary artery disease9, 

left ventricular dysfunction10 and healthy subjects.11  High intensity training is performed at 

~90% of the maximal heart rate.12  The rationale for high-intensity training is that it allows 

patients to complete work at higher intensity for a short period of time, inducing beneficial 

peripheral adaptations without overloading the heart.13  Whilst HF patients are able to 

perform high intensity exercise bouts,13, 14 it is unknown whether high intensity training has 

favorable effects over ‘traditional’ exercise training. 

A recent pilot study, performed in a selective (n=9, 76 yrs, mainly men) group of severe HF 

patients, suggested that high intensity training may be more efficient than moderate intensity 

training to improve physical fitness and quality of life.7 Extrapolation of this data is difficult, 

since mild/moderate HF patients were not tested. This largest and clinically most relevant 

group may benefit the most. In addition, recent data indicated that women with HF respond 

differently to interventions than men.15 Therefore, the primary purpose of this proposal is to 

compare the ‘traditional’ moderate-intensity exercise training with the novel high-intensity 

exercise training in NYHA-class II/III HF patients on physical fitness, clinical outcome and 

cardiovascular function. 
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Peripheral factors, such as endothelial dysfunction8, 16 and skeletal muscle dysfunction, are 

fundamental to the pathogenesis of HF. Endothelial dysfunction in HF is explained through 

changes in dilator and constricting pathways.17  A key role is described for nitric oxide (NO), 

an important dilator substance, to partly explain the endothelial dysfunction in HF patients.18  

The beneficial effects of physical activity are most likely induced by reversing peripheral 

limitations such as the elevated vascular tone and endothelial dysfunction.6, 18  Indeed, in a 

recent series of experiments, published in Hypertension,19, 20 I found the fundamental impact 

of blood flow changes on exercise-induced vascular adaptations (Figure 2).  

‘Traditional’ exercise training exerts its beneficial effects on peripheral vascular function, at 

least partly, through NO.8, 18  In addition, no previous study examined the impact of high-

intensity training on NO-mediated vascular function. Therefore, the second aim of this 

proposal is to examine the impact of moderate and high-intensity training in HF on the NO-

mediated endothelial function.. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Exercise-induced increase in blood flow improves endothelial function (upper panel), while a 

decrease in blood flow attenuates endothelial function (lower panel). Adapted from 2 recent papers 

from Thijssen et al. in Hypertension
19, 20
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OBJECTIVES 

In general, the objective is to examine the impact of ‘traditional’ moderate and high intensity 

exercise in heart failure patients (NYHA-class II/III) and elucidate the underlying mechanisms 

that explain the benefits of these training types. Specifically, we will: 

Primary Objective I: Compare the effects of a 12-week ‘traditional’ moderate intensity 

training program versus a novel high intensity exercise training program on physical fitness, 

clinical outcome and cardiovascular function in HF patients II and III 

Primary Objective II: Examine the impact of 12-week moderate versus high intensity 

training in heart failure patients on NO-mediated endothelial function. 

We hypothesise that high intensity exercise training in patients with HF will have a superior 

effect on fitness and outcome compared with moderate intensity exercise training.  (AIM I). 

Moreover, we expect that the larger effect of high intensity training is explained by its larger 

effect on the NO-mediated endothelial function (AIM II). The results of this study will, 

therefore, have a major impact on future treatment and prognosis of HF patients.  
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STUDY DESIGN 

 

50 HF patients (NYHA-class II/III) will be allocated to 12-weeks of; i) moderate intensity 

exercise training, ii) high intensity exercise training, or iii) control (based on gender and left 

ventricular ejection fraction) (Figure 3). Physical fitness, cardiovascular function, clinical 

status, and the NO-mediated endothelial function will be examined before and after the 

intervention (AIM I+II). In addition, the non-invasive FMD-test to examine the NO-mediated 

endothelial function will also be performed in at week 3, 6 and 9 to examined changes across 

the 12-week intervention. 

 

 

 

 

 

  

 

 

 

 

 

Figure 3. Experimental set-up 

 

 

Subjects will report to the laboratory on 2 separate days before and after the study. Tests will 

be performed at the same time of day and under the same conditions (>24 h no exercise, 

>18 h coffee/tea/chocolate/vitamin C, fasted). In the table below, all tests are summarized in 

a chronological order. 

 

Table 1. Study design and tests across time. 

Before intervention (Day 1, 4 h): 

- echocardiography (cardiac function and structure) 

- carotid and femoral artery intima-media thickness 

- brachial artery NO-dependent endothelium-dependent vasodilation (flow-mediated dilation; 5-min 

forearm ischemia) 

- superficial femoral artery NO-dependent endothelium-dependent vasodilation (flow-mediated 

dilation; 5-min leg ischemia) 

- brachial artery NO-independent endothelium-dependent vasodilation + peak blood flow forearm 

resistance arteries (5-min ischemic handgrip exercise) 

- brachial artery endothelium-independent vasodilation (artery dilation in response to 400 μg 

sublingual glyceryl trinitrate (GTN)) 

Heart failure   
(n=50) 

Moderate intensity exercise training  

(12 weeks, n=20) 

High intensity exercise training          

(12 weeks, n=20) 

AIM I: Examine physical fitness, clinical outcome and     
          cardiac function 

AIM II: Assess the NO-mediated endothelial function 
            

Control                                                

(12 weeks, n=10) 
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- maximal cycling test to examine physical fitness 

 

These tests will be repeated after the 12-week intervention. In addition, we will repeat the non-invasive 

tests performed at Day 1 after 3, 6 and 9 weeks intervention (except the maximal cycling test).  
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1. STUDY POPULATION 

1.1 Population (base)  

We will recruit patients with heart failure from the department of Cardiology of the Radboud 

University Nijmegen Medical Centre (Prof. J Smeets and Dr. A van Dijk). Also, patients will 

be recruited through advertisements in (regional) news papers and patient associations. And 

through flyers in health care centers/primary physicians. 

 

1.2 Inclusion criteria 

- Heart failure with a  NYHA-classification of category II or III 

- Ejection fraction of ≤45% 

- Patients must be in a stable situation (≥3 month same medication), while efforts are 

made not to change medication during the study (to minimize the possible effect of 

medication in the study). 

1.3 Exclusion criteria 

To exclusively study heart failure, the following subjects will be excluded:  

- Type I or II diabetes mellitus 

- Severe renal impairment (GFR<30) or proteinuria 

- Hepatic impairment 

- Hypercholesterolaemia (≥6.5 mmol/L) 

- Exercise-induced ischaemia (diagnosed by a cardiologist during a standard cycling 

test or during the maximal cycling tests as an integral part of the study) 

- Hypertension 

- Complex ventricular arrhythmias  

- Pre-menopausal females or those on hormone replacement therapy 

- Pathology/disease that restricts patients from participation to exercise 

- Other (serious) pathology, such as chronic obstructive pulmonary disease  

 

1.4 Sample size calculation 

To determine the sample size, we have chosen for the change in physical fitness. Previous 

studies investigating high-intensity training and continuous training included 9-18 participants 

in each group 7, 21, 22 We therefore propose to include 20 participants per training group, 

whilst including 10 participants in the control group as the expected differences between the 

control group and training groups are larger compared to the expected differences between 

the two training groups.  
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TREATMENT OF SUBJECTS 

Niet van toepassing op dit onderzoek 

1.5 Investigational product/treatment 

<Please give a description of the intervention (medicinal product, medical device, food 

supplement, radiation, surgery, behavioural interventions, etcetera). Also use of 

comparator or placebo should be described.>  

 

Moderate-intensity exercise training.   

Exercise training consists of continuous exercise at 60-75% of peak heart rate or peak 

workload, involving exercise types involving the lower limbs (i.e. walking, cycling).  Subjects 

performed 2 sessions of 45 min for 12 weeks.  Exercise intensity will be monitored (Polar®) 

and maintained continuously at 60-75% of the peak heart rate or peak workload.  Workload 

will be adjusted to meet these criteria.  This type of training is typically used in previous 

studies, including in patients with heart failure.8, 23   

 

High-intensity exercise training.  

After 10-min warm up at 40% of the peak heart rate or peak workload, subjects perform 10 

bouts of 1 min at ~90% peak heart rate or peak workload. This will be separated by 2,5 min 

at 30-40% peak heart rate or peak workload. Exercise intensity is monitored as described 

above. Workload (cycling) or speed/inclination (walking) is adjusted to meet these criteria. 

When subjects use β-blockers, the intensity of the exercise training will be defined by 

maximal workload. We have extensive experience with both types of exercise.20, 24-28 

 

 

1.6 Use of co-intervention (if applicable) 

< Please describe what subjects should do and not do (e.g. use co-medication, adequate 

contraception, diet). If it is allowed to use co-medication or other kind of intervention, it 

should be specified on forehand what is allowed.)> 

1.7 Escape medication (if applicable) 

<Please describe type, dose per unit and maximum dose allowed.>  
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2. INVESTIGATIONAL MEDICINAL PRODUCT 

Not applicable 

  

2.1 Name and description of investigational medicinal product 

2.2 Summary of findings from non-clinical studies 

<One may refer to the Investigator’s Brochure (IB), Investigational Medicinal Product 

Dossier (IMPD), Summary of Product Characteristics (SPC) or a similar document (if 

applicable), by mentioning the relevant pages in that document. Be sure that the 

information is up to date and references to peer reviewed papers in (biomedical/scientific) 

journals should be given where appropriate.> 

 

2.3 Summary of findings from clinical studies 

<See explanatory text of chapter 6.2> 

2.4 Summary of known and potential risks and benefits 

<See explanatory text of chapter 6.2> 

2.5 Description and justification of route of administration and dosage 

2.6 Dosages, dosage modifications and method of administration 

2.7 Preparation and labelling of Investigational Medicinal Product 

2.8 Drug accountability 

<Please describe the procedures for the shipment, receipt, disposition, return and 

destruction of the investigational medicinal products.> 
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3. METHODS 

3.1 Study parameters/endpoints 

3.1.1 Main study parameter/endpoint 

- Physical fitness 

- Brachial artery NO-dependent endothelium-dependent vasodilation.  

 

3.1.2 Secondary study parameters/endpoints (if applicable) 

- Cardiac structure and function 

- Blood parameters that are (in)directly related to the progression and prognosis of HF 

 

3.1.3 Other study parameters (if applicable)  

3.2 Randomisation, blinding and treatment allocation 

Subjects will be randomly allocated to the 12-week intervention. 

 

3.3 Study procedures 

Before randomisation, subjects will undergo several tests.  

 

Measurements (4 h): 

Echocardiography (30 min) 

We will examine left ventricular mass (LVM) according to the guidelines of the American 

Society for Echography. In addition, enddiastolic and endsystolic left ventricular volume will 

be examined using the biplane Simpson method. This enables us to calculate the ejection 

fraction (the combination between enddiastolic and endsystolic volumes). Furthermore, using 

novel echocardiography methods (speckle tracking), we will calculate left and right ventricle 

strain and strain rate. These techniques are widely applied and can be regarded as the 

golden standard to measure cardiac function and structure. A well-trained sonographer will 

perform these tests at the Department of Cardiology. We have a long-standing collaboration 

with the Department of Cardiology and these measurements of cardiac structure and function 

are routine in the daily work of the sonographers at the Department of Cardiology. 

 

Physical fitness (60 min) 

Physical fitness level will be measured as the peak oxygen uptake during an incremental 

maximal cycling test (power will be increased with 5-10 W p/m), using a continuous gas 

analyzer (Oxycon, Jaeger). This test will be performed under supervision of a physician and 
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an exercise physiologist. Moreover, the test will be performed at the Department of 

Cardiology at the Radboud University Nijmegen Medical Centre. Although it is not expected 

that the maximal cycling test can induce a (serious) adverse effect (~1 in 80,000 events), this 

will ensure a safe environment in which the tests can be performed. 

 

Vascular function and structure (150 min) 

Conduit artery diameter and blood flow. Diameter and velocity of conduit arteries (left carotid, 

bilateral brachial/superficial femoral artery) will be examined using the non-invasive echo-

Doppler. This technique is frequently used and widely applied to examine these parameters 

in the carotid artery. This will also allow measurement of the intima-media thickness (IMT) of 

these arteries. In addition, by combining the diameter measurements with a pressure signal 

(non-invasive, derived from a finger cuff from the Portapress), the distensibility or compliance 

of the artery can be calculated and represents the absolute change in diameter in response 

to a change in pressure. 

Conduit artery endothelium-dependent function. Endothelium-dependent vasodilation of a 

conduit artery will be examined by inflating a blood pressure cuff around a limb, distal from 

the imaged artery. Using echo-Doppler, a non-invasive technique to examine the diameter 

and red blood cell velocity, conduit artery baseline diameter and blood flow will be examined. 

In addition, baseline blood pressure will be examined. Subsequently, the blood pressure cuff 

will be inflated to 220 mmHg to block arterial inflow. After 5 minutes, the blood pressure cuff 

is released and changes in arterial diameter and flow will be assessed. Also blood pressure 

will be examined. These responses are commonly referred to as flow-mediated dilatation 

(FDM) and represent a nitric oxide-mediated endothelium-dependent vasodilation in the 

brachial and superficial femoral artery.29-34  

Conduit + resistance artery structure. Conduit and resistance artery structure in the arm will 

be examined by ischemic exercise. After assessment of baseline brachial artery baseline 

diameter and blood flow, the blood pressure cuffs around the forearm will be inflated to 220 

mmHg to block the arterial inflow for 5 minutes. Each individual will perform ischaemic 

exercise from minute 1 to minute 4. This protocol has recently been demonstrated to result in 

a peak conduit diameter and also peak blood flow response in brachial artery.35, 36  In the 

legs, the cuff will be placed below the imaged artery (because of anatomical reasons it 

cannot be placed above the imaged artery in analogy with the brachial artery), whilst subjects 

perform (ischemic) foot flexion exercise from minute 1 till 4.  

Conduit artery endothelium-independent function. First, conduit artery baseline diameter and 

blood flow will be performed using echo-Doppler. After baseline assessment, the 

endothelium-independent vasodilation will be assessed using a single dose of sublingual 
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nitroglycerine (0.4 mg). This drug is a nitric oxide donor and can therefore be used to 

examine the smooth muscle cell sensitivity to NO.  

All tests will be performed by a well-experienced sonographer. The Department of 

Physiology has a long tradition (>10 years) of measuring these vascular characteristics and 

have even contributed to the development and refinement of the techniques described 

above. All procedures described above have been applied in numerous previous studies that 

have been accepted by the ethics committee, whilst we have never experienced any 

(serious) adverse effects. The latter is in agreement with the general notion and the 

information from the literature that vascular sonography is a safe technique in humans. 

 

 

During the intervention at 3, 6, and 9 weeks (2 h): 

All measurements listed under ‘vascular function and structure’ will be repeated at 3, 6 and 9 

weeks to examine the time-course of these vascular adaptations in heart failure patients in 

response to the different 12-week interventions. 

 

After the intervention: 

Repeat of all tests performed on testing days 1 and 2 before the intervention. 

 

3.4 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. 

3.4.1 Specific criteria for withdrawal (if applicable) 

Not applicable. 

 

3.5 Replacement of individual subjects after withdrawal 

Based on our experience, we expect a drop out of ~10% in our study. Therefore, we have 

included 2 additional subjects per study arm. Therefore, we will not replace subjects after 

withdrawal of the study. 

 

3.6 Follow-up of subjects withdrawn from treatment 

We will not follow-up the subjects when withdrawn from the study. 
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3.7 Premature termination of the study 

We do not expect negative consequences in our study (due to our interventions) and have 

therefore not determined guidelines for premature termination of the study.  
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4. SAFETY REPORTING 

4.1 Section 10 WMO event 

In accordance to section 10, subsection 1, of the WMO,  the investigator will inform the 

subjects and the reviewing accredited METC if anything occurs, on the basis of which it 

appears that the disadvantages of participation may be significantly greater than was 

foreseen in the research proposal.  The study will be suspended pending further review 

by the accredited METC, except insofar as suspension would jeopardise the subjects’ 

health. The investigator will take care that all subjects are kept informed.  

 

4.2 Adverse and serious adverse events 

Adverse events are defined as any undesirable experience occurring to a subject during a 

clinical trial, whether or not considered related to the investigational drug. All adverse 

events reported spontaneously by the subject or observed by the investigator or his staff 

will be recorded. 

 

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

results in death; 

- is life threatening (at the time of the event); 

- requires hospitalisation or prolongation of existing inpatients’ hospitalisation; 

- results in persistent or significant disability or incapacity; 

- is a congenital anomaly or birth defect; 

- is a new event of the trial likely to affect the safety of the subjects, such as an 

unexpected outcome of an adverse reaction, lack of efficacy of an IMP used for the 

treatment of a life threatening disease, major safety finding from a newly completed 

animal study, etc. 

 

All SAEs will be reported to the accredited METC that approved the protocol, according to 

the requirements of that METC. 

 

 

4.2.1 Suspected unexpected serious adverse reactions (SUSAR) 

Adverse reactions are all untoward and unintended responses to an investigational 

product related to any dose administered. 

 

Unexpected adverse reactions are adverse reactions, of which the nature, or 
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severity, is not consistent with the applicable product information (e.g. Investigator’s 

Brochure for an unapproved IMP or Summary of Product Characteristics (SPC) for 

an authorised medicinal product).  

 

The sponsor will report expedited the following SUSARs to the METC: 

 SUSARs that have arisen in the clinical trial that was assessed by the METC; 

 SUSARs that have arisen in other clinical trial 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 sponsor will report expedited all SUSARs to the competent authority, the 

Medicine Evaluation Board and the competent authorities in other Member States.  

 

< SUSARs that are already reported to the EMEA Eudravigilance database do not 

have to be once again reported to the competent authority and the MEB because 

they have direct access to the Eudravigilance database.> 

 

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

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

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

report.  

 

 

4.2.2 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, Medicine Evaluation Board 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; 
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 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. 

 

4.3 Follow-up of adverse events 

All adverse events 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. 

 

4.4 Data Safety Monitoring Board (DSMB) 

Currently, relatively little is known about the effects of high-intensity exercise training. We 

have decided to set-up a DSMB for this study. 
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STATISTICAL ANALYSIS 

4.5 Descriptive statistics 

All subject characteristics will be described using descriptive statistics, whilst groups will 

be compared using ANOVAs. 

 

4.6 Univariate analysis 

Group differences at baseline for any of the outcome parameters (primary or secondary) 

will be examined using a one-way ANOVA with post-hoc t-tests. Also correlation 

coefficients will be used to examine potential relations between the primary outcome 

parameters at baseline or after the 12-week intervention 

 

4.7 Multivariate analysis 

A 2-way repeated measures ANOVA will be used to examine the changes across the 12-

week intervention. Moreover, this analysis also allows examining whether the change in 

primary/secondary outcome parameter after the 12-week intervention differed between 

the 3 interventions (moderate intensity training versus high intensity training versus 

control). In addition, this analysis also allows correction for covariates that may influence 

the measurements (e.g. baseline diameter for the FMD-tests). 

 

4.8 Interim analysis (if applicable) 

Not applicable 
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5. ETHICAL CONSIDERATIONS 

5.1 Regulation statement 

The study will be performed according to the guidelines of the ‘Declaration of Helsinki’ 

from 2000 and ‘the Medical Research Involving Human Subjects Act (WMO)’. 

 

5.2 Recruitment and consent 

Subjects will be recruited via the Department of Cardiology of the Radboud University 

Nijmegen Medical Centre (Prof. Dr J. Smeets and Dr A. Van Dijk). Subjects will receive 

an information letter. After receiving this information sheet, subjects have a 2-week notice 

to decide whether they like to participate or not. When interested, they can contact the 

researchers involved in this study for a screening.  

 

5.3 Objection by minors or incapacitated subjects (if applicable) 

Not applicable. 

 

5.4 Benefits and risks assessment, group relatedness 

 

Blood will be taken for later analysis. The number of invasive procedures will be 

minimised to 2. 

 

Exercise training is not associated with a health risk. Moreover, exercise training typically 

causes a decreased cardiovascular risk, whilst vascular and cardiac function and 

structure improve after a period of exercise training. Also a number a previous studies 

have demonstrated that the cardiac workload during high intensity training is not 

significantly different to the (traditional)moderate-intensity training and can be safely 

applied in subjects with cardiovascular disease or impaired cardiac function.9, 13 Some 

studies have even demonstrated that the beneficial effects of exercise on remodelling of 

the heart are superior during high-intensity training compared with traditional moderate-

intensity training in subjects with coronary artery disease9 or heart failure7. Therefore, 

both types of exercise are not associated with an increased risk for development of 

health-related problems. Nonetheless, all exercise sessions will be supervised by a 

trained exercise physiologists and/or physiotherapist. Moreover, subjects will be 

monitored using a polar heart rate monitor continuously during every training session, 

whilst each training will be performed at the hospital. This will ensure that all exercise 
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training sessions are performed in a well-controlled environment in the unlikely case that 

something goes wrong before, during or after the exercise session. 

 

Also the non-invasive tests are not related to any potential risk. Although inflation of the 

blood pressure cuff may induce a slight uncomfortable sensation, this is brief and stops 

when the cuff is deflated. 

 

At the department of physiology, we have a long-standing tradition in performing all 

previously mentioned non-invasive (maximal cycling test, cardiac and vascular function 

and structure) as well as invasive tests (intra-brachial infusion of vasoactive substances). 

All procedures are performed routinely at the Department of Physiology and have been 

accepted by the ethics committee in numerous previous applications. Moreover, there is 

a long history of performing exercise training studies at our Department. Nonetheless, all 

exercise training sessions and maximal cycling tests will be performed at the hospital and 

under supervision of highly qualified personnel. 

. 

5.5 Compensation for injury 

Information regarding compensation for potential injury related to the study will be 

provided in the patient information sheet. This information letter is added as an appendix 

to this application.  

The sponsor/investigator has a liability insurance which is in accordance with article 7, 

subsection 6 of the WMO. 

  

The sponsor (also) has an insurance which is in accordance with the legal requirements 

in the Netherlands (Article 7 WMO and the Measure regarding Compulsory Insurance for 

Clinical Research in Humans of 23th June 2003). This insurance provides cover for 

damage to research subjects through injury or death caused by the study. 

1. € 450.000,-- (i.e. four hundred and fifty thousand Euro) for death or injury for each 

subject  who participates in the Research; 

2. € 3.500.000,-- (i.e. three million five hundred thousand Euro) for death or injury for 

all subjects who participate in the Research;  

3. € 5.000.000,-- (i.e. five million Euro) for the total damage incurred by the 

organisation for all damage disclosed by scientific research for the Sponsor as 

‘verrichter’ in the meaning of said Act in each year of insurance coverage. 
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The insurance applies to the damage that becomes apparent during the study or within 4 

years after the end of the study. 

 

5.6 Incentives (if applicable) 
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6. ADMINISTRATIVE ASPECTS AND PUBLICATION 

6.1 Handling and storage of data and documents 

Prior to the study, we will set-up a code that will be applied during the entire study. The 

code will consist of numbers and letters, which eventually leads to a code which cannot 

be directly linked to the subjects. One of the researchers has a key and will be 

safeguarded by this researcher.  

 

6.2 Amendments  

<The following text is applicable for studies without an investigational medicinal product.> 

Amendments are changes made to the research after a favourable opinion by the 

accredited METC has been given. All amendments will be notified to the METC that gave 

a favourable opinion.  

 

<The following text is applicable for studies with an investigational medicinal product.> 

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.  

< Examples of non-substantial amendments are typing errors and administrative changes 

like changes in names, telephone numbers and other contact details of involved persons 

mentioned in the submitted study documentation.> 

 

6.3 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.  
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6.4 End of study report 

<The following text is applicable for studies without an investigational medicinal product.> 

The investigator will notify the accredited METC of the end of the study within a period of 

8 weeks. The end of the study is defined as the last patient’s last visit.  

 

In case the study is ended prematurely, the investigator will notify the accredited METC, 

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.  

 

<The following text is applicable for studies with an investigational medicinal product.> 

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.  

 

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.  

 

 

<In case the final study report will not be available within one year, another term should 

be defined including the reasons.> 

 

6.5 Public disclosure and publication policy 

There is no disclosures and/or publication policy. 
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