
Summaries proposals SOR starting in 2010 
 
 
Title    Improving of risk assessment by integrating   
    toxicological and epidemiological approaches 
Project number:   S/320002 
Project leader:   Prof. dr. F.X.R. van Leeuwen (VGC-SIR) 
Start:     01-08-2010 
End:     31-07-2014 
Total costs:    €463.500 

 
Motivation 
Recently isoflavones have attracted toxicological attention, because doubts have been raised 
in the international arena with respect to the safety of these compounds. Anticipated adverse 
effects were thyroid toxicity, genetic toxicity, cancer promotion, and developmental and 
reproductive toxicity. Therefore a closer look at the health effects of isoflavones is eminent. 
Usually this kind of studies use information from studies with experimental animals. In this 
project a combination will be made of this (animal) information and epidemiological data 
from humans. This approach may overcome the necessity for extrapolating the animal data. 
This project will contribute to an improvement of current approaches in risk benefit 
assessment. 
 
Aim of the project 
The overall objective of this project is: 

 to develop and strengthen integrated risk assessment/risk benefit assessment 
 to investigate the use of similar biomarkers of exposure (e.g. serum concentration) 
 to identify relevant methodological steps for an integrate drisk/benefit assessment   

Using information on the internal dose (exposure markers) and the comparison of gene 
expression profiles in both experimental animals and humans is a crucial step towards a direct 
comparison between animal (toxicological) and human (epidemiological) data, aiming at an 
integrated risk-benefit assessment of isoflavones. 
As specific objective for the isoflavone case, the results of this project, in combination with 
those of the epidemiological ‘pillar’, may lead to an estimate of the level of isoflavone intake 
at which beneficial but no adverse health effects can be expected in humans. 
 
Strategic and innovative aspects 
This project will strengthen strategic collaboration between RUVM, WUR, TNO en RIKILT. 
By performing this project two new items are involved: 

1. the application of similar biomarkers of exposure (e.g. serum concentration) and of 
effects (e.g. geneexpression) in both experimental animals and humans; 

2. the use of transcriptomics to facilitate a direct extrapolation from effects observed in 
experimental animals to those that can be expected in humans. 

 
Planned activities 
The activities can be distinguished into several steps: 

1. Bioavailability and internal dose. Using epidemiological data an inventory will be 
made of food items and supplements containing isoflavones. 

2. Definition of relevant parameters for risk-benefit assessment. Mixtures of isoflavones 
will be tested in gene reporter assays using oestrogen receptor alpha (ERα) or -beta 
(ERß) responsive cell lines, to study the estrogenic activity in comparison with the 
individual isoflavones (genistein, daidzein, glycitein). For this purpose different cell 
lines containing varying ratios of endogenous or transfected ERα and ERß will be 
used. 

3. Comparison of animal and human endpoints. In this step transcriptomic analyses will 
be used to link the toxicological and epidemiological data and to provide a direct 
comparison between effects in animals and humans. 

4. Integrated ‘tox-epi’ risk-benefit assessment. The final phase of this project proposal 
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Planned products  
For this project the following products are foreseen: 

 paper(s) in peer reviewed scientific journals on in vitro effects of isoflavones in gene 
reporter assays (2011/2012) 

 paper in peer reviewed scientific journal on in vivo gene reporter response (2012) 
 paper in peer reviewed scientific journal on gene expression profiles (2013 or 2014) 
 Ph.D thesis (2014) 

 
Foreseen follow-up 
By getting more insight in the practical application of integrating toxicological and 
epidemiological data into risk assessment knowledge and experience in this area at the Centre 
for Substances and integrated risk assessment (SIR) will increase.  In addition, collaboration 
with the department of Toxicology and the department of Human Nutrition of Wageningen 
University in the framework of this project will also provide opportunities for future 
collaborations.  
 
 

Title:     Adverse effects of circadian disruption 
Project number:   S/340001 
Project leader:   Dr. A. de Vries (VGC-GBO) 
Start:     01-01-2010 
End:     01-09-2010 
Total costs:    € 857.000 

 
Motivation 
An assumption exists that (night) shift work and breast cancer are related. However there is 
no evidence for a mechanism that could explain the observed associations. In this project the 
relation between breast cancer and shift work will be investigated. The obtained results will 
also increase an understanding of associations of shift work with other chronic diseases.  
 
Aim of the project 
The general aim of this project is to investigate whether working in night shifts leads to 
chronic health effects via a disturbance of the physiological circadian rhythm. The relation 
between shift work schedules and breast cancer development in mice will be investigated. 
Specific objectives: 

 objective 1A: Assess the causal relation between disruption of the circadian rhythm 
versus the incidence and malignancy of breast cancer in a well-controlled animal 
model. 1B: Investigate in the same animal model which changes in hormonal- and 
gene expression levels occur as a result of day/night rhythm disruption. 

 objective 2: Investigate in a well-controlled animal model whether the observed 
changes in hormone- and gene expression levels after day/night rhythm disruption as 
identified in objective 1B depend on the type of shift schedule applied, mimicking 
night shift regimens frequently applied in The Netherlands. 

 objective 3: Investigate in a well-controlled animal model the underlying mechanisms 
of circadian disruption in more depth, to find novel biomarkers which ultimately 
improve the validity of the biological index as prognostic tool of circadian disruption 
in humans. 

 
Strategic and innovative aspects 
Benefits of the studies in this project could ultimately be the mechanism-based 
development/design of better, healthier schedules in day/night working regimens for shift 
workers. 
The proposed approach to analyze adverse effects related to working in night shifts is unique 
because  
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 the use of an innovative, physiological relevant, mouse model mimicking 
spontaneous human breast cancer development;  

 it addresses the effect of different shift schedules. 
 
Planned activities 
According to the three objectives, several activities can be mentioned: 

 analyzing the effect of a physically disturbed circadian rhythm in a unique mouse 
model mimicking human breast cancer; 

 analyzing hormones to identify underlying mechanisms for the presumed relation 
between disruption of the circadian rhythm and breast cancer;  

 developing the methodology and analyzing expression levels of several clock genes 
in circulating lymphocytes isolated from the circadian disrupted and control mice at 
different ages; 

 testing the effect of several rotation schedules;  
 identifying new serum biomarkers for using sera from the animal studies to identify 

new biomarkers associated with circadian disruption and increased breast cancer 
risk;genomics analysis of molecular events preceding breast cancer development in 
circadian disrupted animals. 

 
Planned products  
Several products are envisaged to be carried out: 

 networks with researchers involved in night shift work studies, circadian disruption 
and breast cancer; 

 peer reviewed publications; 
 PhD thesis; 
 an assessment report on the public health risks associated with disturbed circadian 

rhythm i.e. the attributive risk will be assessed.  
 a symposium to be held at the RIVM to introduce knowledge on the potential health 

effects of shift work to the broader RIVM researcher public.  
 
Foreseen follow-up 
In a follow-up the implications of the results of this SOR-project will be discussed with the 
Ministries of Health (VWS), VROM (for environmental stress related issues) and Social 
Affairs (SoZaWe) for shift-work related issues. In a later stage these investigations may serve 
as a science-based advice for policy measures to limit the incidence of circadian rhythm 
disruption-related chronic diseases due to the implementation of optimized night shift 
schedules. 
Advice (to SZW) on better-designed, evidence-based nightshift protocols, leading to less 
severe adverse effects.  
 
 
Title:   Health 10yrs post-disaster in Enschede  
Project number:   S/609150 
Project leader:   Dr. ir. L. Grievink (MEV-IMG) 
Start:     01-01-2010 
End:     31-12-2010 
Total costs:    € 96.773 

 
Motivation 
Disaster research in the past decennia has provided a growing, yet very limited understanding 
of long term effects of disasters on the health of those affected. . To the best of our 
knowledge, no long-term longitudinal studies (10 years or more) are available that assessed 
experiences, functioning and health of disaster victims. The result of this study will give new 
insight in longitudinally course of health problems and functioning after a disaster exposure.  
Insight in these long term health effects, as well as the course and their determinants, are 
highly relevant for governmental and local post-disaster health policies. 
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Two aspects are very important to know after an event like Enschede (2000): 1) the post-
event interventions to be taken; 2) how long after the event special health care facilities for 
victims should be provided. These aspects are not mentioned in scientific literature. 
This fourth health survey study will be additionally to the 2-3 weeks, 18 months and almost 4 
years post-disaster assessments. The outcomes of this survey and the pre-disaster information 
on health problems from the general practitioners enables to study the incidence of reported 
health problems.  
 
Aim of the project 
This project has two aims: 

1. a fourth health survey, concerning examining health problems, functioning and care 
utilization, among affected residents of Dutch background (N~1100) of the Enschede 
fireworks disaster (May 13, 2000). 

2. to increase the scientific knowledge base nationally and internationally of the long-
term health effects, 10 years post-disaster. 

The result of this project will be published in a peer-reviewed paper. 
 
Strategic and innovative aspects 

1. a health survey 10 years post-disaster (while having access to three earlier surveys 
and pre-disaster data), will significantly contribute to a key role and position of 
RIVM nationally as well as internationally; 

2. the project will enable insight in the long-term effects on health, and its determinants, 
which is crucial for post-disaster health policies;  

3. the Health Council of the Netherlands noticed two gaps of knowledge that will be 
solved by performing this project:  

 insight in the long-term effects on health, and its determinants, which is 
crucial for post-disaster health policies;  

 the prevalence of the medically unexplained physical symptoms and its 
determinants on the long-term; 

4. this study provides evidence for the impact of long-term environmental effect on 
health;   

5. this project follows the recommendations of the audit of Emergency Response 
Function (ERF) for Health Impact Assessments after Disasters, a few years ago. 

 
Planned activities 
There are four phases to be distinguished: 

1. preparation/ design of the study; the design will be very similar as to the second and 
third wave (first wave included biomonitoring and was organised at one location); 

2. data collection; 
3. data control and analyses; with respect to phase 2 and 3, we can rely on our 

experiences with the first 3 surveys, because the design of 10 years follow-up will be 
similar. 

4. writing peer-reviewed paper 
 
Planned products  
A publication in an international peer-reviewed journal related to the results of the questions 
in this study:  

1. what is the prevalence and incidence of (disaster-related) health problems at 
approximately 10 years post-disaster; 

2. what is the course of health problems during the 4 surveys (from 2-3 weeks until 10 
years post-event)?  

3. what is the prevalence of the group who reported chronic (severe) health problems at 
all four waves? 
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Foreseen follow-up 
Outcomes of this project can further be used for the regular RIVM project (health impact 
assessment after disaster) aimed at risk factors that enables early detection of those at risk to 
(chronic) health problems after a disaster. 
There are still two research questions that can be investigated in a new project:  

1. what is the prevalence of health care utilization at approximately 10-years post-
disaster? 

2. What are the risk factors of those with chronic health problems at approximately 10-
years post-disaster? 

 
 

Title:     Set-up a monitoring acceptance NIP 
Project number:   S/210086 
Project leader:   Dr. H.E. de Melker (CIb-EPI) 
Start:     01-10-2010 
End:     31-05-2014 
Total costs:    €368.310 

 
Motivation 
The introduction of new vaccines is not automatically accepted by the public. Recent 
experience with the introduction of human papillomavirus (HPV) into the national 
immunization program (NIP) has shown that new vaccines can lead to a tense climate relating 
vaccine acceptance. Furthermore, besides known religious objections, a diffuse movement has 
emerged involving people who have critical views about vaccination, including highly 
educated parents and supporters of certain types of alternative medicine.  Insight into 
determinants of parents’ and (child) health care professionals’ (HCPs, also including General 
Practitioners) attitude towards vaccination in an earlier stage – before the decision to 
introduce a new vaccine is made – is therefore important.  
 
Vaccination coverage in the Netherlands has been closely monitored, however the overall 
compliance does not give information on the (changing) motivation to vaccinate or not. 
Parents who comply with the program might already have some doubts. Unexpected factors 
from outside the NIP can influence and alter the attitude towards vaccination quickly, e.g. 
epidemics, media, disagreeing professionals and anti-vaccination lobbying. It is therefore 
essential to monitor the determinants of acceptance of vaccination for both parents and HCPs. 
Recent experience has shown that HCPs are the most important source of information about 
vaccination for parents of young children. For HCPs it is challenging to keep up with all the 
changes in the NIP in order to properly inform the parents. With an appropriate monitoring 
system trends can be followed and innovative measures can be taken to timely intervene in 
case the acceptance of vaccination is decreasing.  
 
Aim of the project 
To design, set-up and evaluate an innovative system to monitor trends in the determinants of 
vaccination acceptance with focus on: 

1. new candidate vaccines for the NIP (e.g. hepatitis B, rotavirus, chickenpox);  
2. new vaccine schedules (e.g. for pertussis);  
3. current vaccines separately by parents and HCPs. 

 
Strategic and innovative aspects 
By monitoring the determinants of acceptance of vaccination, new innovative communication 
tools can be developed and pilot tested in the near future to try to fulfil the information need. 
New is that CIb has to extend their expertise in the area of behavioural sciences which is 
needed to communicate with the professionals and the public. Strategic alliances with 
universities are necessary to warrant that this issue will be dealt with. 
 
Planned activities 

1. examine key determinants: 
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 Literature study 
 Study on determinants for HPV vaccine uptake 

2. monotoring system 1 bases on questionnaire data: 
 Developing two questionnaires, one for parents of infants less than one year 

and one for HCPs (including GPs) 
3. monotoring system 2 bases on website research: 

 Setting-up the monitoring of websites and particularly blogs and fora. This 
monitoring system gives the opportunity to detect new ideas or 
misconceptions regarding vaccinations in a very early stage. 

 
Planned products  

1. monitoring system based on questionnaires and website search 
2. meer reviewed publications 
3. PhD thesis 

 
Foreseen follow-up 
The knowledge generated by this project may be used by different key persons (child health 
care professionals, program manager NIP RIVM, Health Council, Ministry of Health Welfare 
and Sport, communication department of CIb). 
 
 

Title:     Effects of paracetamol on vaccination 
Project number:   S/340002 
Project leader:   Dr. C.M. Janssen (VGC-GBO) 
Start:     01-01-2010 
End:     31-12-2014 
Total costs:    € 507.800 

 
Motivation 
In many European countries paracetamol is used prophylactically to reduce pain and fever 
associated with vaccination as a routine. Indications that paracetamol has immunotoxic effects 
have emerged. Recently published results suggest a negative influence on vaccination 
response in infants that were prophylactically administered paracetamol prior to vaccination 
to prevent fever while such effects in adults that received revaccination were less evident. 
In animal studies paracetamol suppressed several immune parameters. There are a number of 
potential mechanisms whereby the frequent use of paracetamol might influence the immune 
system. 
It is unlikely, that producers of paracetamol will invest in evaluating potential adverse effects 
of paracetamol. However, if proven, such effects of paracetamol are highly relevant for health 
authorities who advise on the use of paracetamol as a prophylactic measure for vaccination-
induced adverse responses, especially for children. 
 
Aim of the project 
The aim of this proposal is to investigate potential adverse effects of paracetamol in human 
volunteer studies and experimental models in mice, using DKTP and influenza vaccination 
responses as read out. Special attention will be paid to the risk of respiratory allergy and 
asthma as a result of interference with regulatory T cells that alter the quality of immune 
responses to infectious agents. 
 
Strategic and innovative aspects 
The innovative nature of this proposal lies in the new perspective on the use of paracetamol as 
an antipyretic. 
The potential immunosuppressive effects of this drug may, however, result in increased 
susceptibility to infections, may lower the efficacy of vaccination, and may lead to an 
increased risk of allergy, especially when applied shortly before active immune processes are 
induced. 
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The outcome of the project will be informative for proper advice relating to vaccination 
procedures, especially in children. 
 
Planned activities 
The project consists of the following activities: 

 investigation of effects of paracetamol on a bacterial and a viral vaccination in human 
(children and adults) volunteer studies; 

 Mechanisms of action of paracetamol will be studied using spleen-cells of naïve mice 
or cell-lines. 

 Effects of paracetamol will be analysed in vaccination models in the mouse, one 
bacterial vaccine and one viral vaccine;  

 the information yielded by these animal studies will be complimentary to the human 
studies in order to shed light on potential mechanisms, to thus achieve the most 
reliable conclusion on the potential effect of paracetamol.  

 
Planned products  
The following product are foreseen: 

 the yield information will be shared with health bodies such as the Dutch Health 
Council; 

 peer review publications; 
 a PhD thesis; 
 (inter)national symposium 

 
Foreseen follow-up 
The information yielded by this project will form a basis for advice regarding the application 
of paracetamol in conjunction with vaccination, which is in many other countries than the 
Netherlands the current routine for children, and is considered in the Netherlands. The 
information will be fuelled to health bodies such as the Dutch Health Council.  
 
Based on the outcome of the project, an (inter)national symposium will be organised with a 
view on further dissemination of the outcome in the scientific and regulatory world.  
 
 

Title:     Carcinogenicity of growth factors 
Project number:   S/360003/09 
Project leader:    Dr. J.W. van der Laan 
Start:     01-07-2010 
End:     30-06-2014 
Total costs:    € 792.635,-- 

 
Motivation 
Carcinogenicity testing of pharmaceuticals is mainly done through life-time exposure studies 
in rodents. These ‘assays’ frequently end up with so called false positive results and as such 
do not represent the human situation. Still though, special concerns exist when human 
recombinant protein hormones or analogues thereof respond positively in these  
carcinogenicity tests. During the development of recombinant insulin-analogues the insulin 
AspB10 (but not human insulin) appeared to induce mammary tumors in rats. This result may 
identify a potential for humans using new insulin analogues, and very recently some 
epidemiological data obtained from human studies is signaling for such a risk.. With respect 
to determining carcinogenic features of human (recombinant) hormones or analogues, the 
testing strategies as requested by regulatory authorities in global guidelines are inadequate. 
Therefore, more mechanism-based methods are needed that can identify true compounds 
which are at risk to humans. 
 
Aim of the project 
The aim of this project is to define strategies for assessing the carcinogenic risk of 
recombinant human growth factors and their analogues. For this, we propose to use insulin 
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analogues as a model compound in relation to mammary gland carcinogenesis. The specific 
objectives of the project are: 

1. to analyze in vitro the molecular and cellular responses induced by different insulin 
analogues.  

2. to determine in vivo the carcinogenic properties of insulin analogues on mammary 
cancer development.  

3. to define a set of ‘signatures’ of pro-mitogenic insulin analogues using gene 
expression profiling. 

 
Strategic and innovative aspects 
There are several strategic and innovative aspects to mention: 

1. the uniqueness of this approach is the use of in vitro (LACDR, Division Toxicology) 
and in vivo studies (both at the LACDR and RIVM-GBO/LUMC Toxicogenetics) 
integrating the pro-mitogenic and –carcinogenic effects of insulin analogues in the 
context of human IR and IGF1R signaling; 

2. the integration of both in vitro and in vivo models to unravel the signal transduction 
pathways that are activated by insulin analogues; 

3. a systematic analysis of gene expression profiling of different insulin analogues in the 
context of its biological effect under in vitro and in vivo conditions will provide better 
safety evaluations in the future. 

 
Planned activities 

 specific objective 1: To analyze in vitro the molecular and cellular responses induced 
by different insulin analogues. We anticipate that insulin analogues may act through 
the insulin-receptor and/or the insulin-like growth factor receptor (IGF1R). Here we 
will systematically evaluate the role of IR and IGF1R in insulin analogue signaling in 
a panel of human mammary epithelial cells that selectively express either the IR or 
the IGF1R receptor.  

 specific objective 2:  To determine in vivo the carcinogenic properties of insulin 
analogues on mammary tumor development. Ultimately we anticipate that in vitro 
models should be able to establish the differential activation of insulin analogues of 
the IR and IGF1R 

 specific objective 3: To identify specific signatures of pro-mitogenic insulin 
analogues using gene expression profiling. These proposed experiments will 
ultimately reveal the specific preference of a selected set of  insulin analogues for 
either the IR or IGF1R. We will use IR and IGF1R human breast cancer cell lines 
developed under objective 1 to define gene expression (signature) profiles that can 
discriminate between either IR or IGF1R activation. Furthermore, we will use tumor 
material from objective 2, to determine the correlation between the predictive 
pathways activated by IR and IGF1R under in vitro conditions with the in vivo 
situation.  

 
Planned products  
Two products are planned: 

 Ph.D.Thesis 
 publications in peer-reviewed scientific journals 

 
Foreseen follow-up 
Review of the feasibility of the application of these approaches in regulatory drug safety 
evaluation on a European and global scale (EMA/CHMP and ICH). The CHMP points-to-
consider-document on the non-clinical assessment of the carcinogenic potential of insulin 
analogues (2001) is requested to be updated. 
Better risk estimation of long term hormone use in diabetes 2 patients in relation to the 
occurrence of mammary tumors. 
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Title:   NOCEBO 
Project number:   S/370001 
Project leader:   Dr. F. Vroom (VGC-KCF) 
Start:     1-1-2010 
End:     31-12-2010 
Total costs:    €39,645 

 
Motivation 
The therapeutic effect of medicines is not only determined by the pharmacological properties 
of the active substance. The perception of the patient may also play a crucial role. Even 
without inclusion of any pharmacologically active substance in a pharmaceutical dosage form, 
a therapeutic effect sometimes is observed: the ‘placebo effect’.  
But patients can also have a negative perception, resulting in worsening of the disease and/or 
symptoms, or side effects. For example, switching from innovator to generic carbamazepine 
tablets caused an increase in side effects in patients. One of the postulated explanations was 
the negative perception of the patients towards the cheaper generics.  This negative perception 
effect is called the ‘nocebo effect’.  
 
Aim of the project 
The aim of this explorative literature study project is to review the measuring techniques that 
are currently available for the measurement of nocebo effects. Knowledge on these techniques 
is necessary in order to investigate and estimate the consequences of nocebo effects for public 
health. 
 
This project is to be considered as pilot project to subsequent research into the estimated 
consequences of nocebo effects for public health. 
 
Strategic and innovative aspects 

 the project is innovative because studies on nocebo effects of medicines are rather 
limited (In Pubmed only 95 publications were found with the search term ‘nocebo’). 

 the importance of consumer behavior with respect to health care systems is growing 
and RIVM should keep track with these developments.  

 Exploring and gathering knowledge on nocebo effects will give the RIVM a better 
position for international collaborations. 

 the knowledge gained in this project will serve the policy making process and policy 
evaluation of the Ministry of Public Health in the policy area of medicines. 

 
Planned activities 
The activities can be divided in the following major steps: 

 literature search 
 publication of a scientific paper including consultation of experts and reviewing by 

colleagues (internally as well as externally)    
 
Planned products  

 a literature review on the current knowledge available on nocebo effects, including an 
overview of all available methods (measurements techniques) to determine the 
nocebo effects (including pros and cons of each method).  

 the obtained knowledge will be used to acquire a research project on the public health 
implications of nocebo effects in substitution of medicines. 

 
Foreseen follow-up 
The knowledge gained in this project, and subsequent related projects, will serve the policy 
making process and policy evaluation of the Ministry of Public Health in the policy area of 
medicines. 
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Knowledge of the impact of nocebo effects on public health will be internationally relevant. 
Acquired knowledge will give the RIVM opportunities to share and extend this knowledge in 
international settings. 
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