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The Scientific Institute of Public 
Health (WIV-ISP) is the scientific 
reference in the field of public 
health.

Through innovative research, 
analyses, monitoring activities and 
expert advice, we support health 
policy and policy-making.

That way we contribute to  
a healthy life for all.



WHAT WE 
BELIEVE IN



RELIABILITY
What we do, we do well and we will not 
let you down.

PROACTIVITY
We stay on top of it by setting our goals  
and working to achieve them.

INNOVATION
We seek better solutions  
that meet new issues or 
requirements.

OBJECTIVITY
We do not depend upon the beliefs  
or feelings of any person.

ETHICS
We obey moral rules, 
regardless of any 
positive outcomes that 
could come from 
breaking them.

RESPECT
We treat you in a polite and kind 
way. 



SERVICE- 
MINDED
We do whatever it takes to deliver you  
a better experience.

SOLUTION- 
FOCUSED
We do all we can to help you find 
solutions.

COOPERATION- 
MINDED
Together we can make it happen.

VERSATILE
We do many different things 
and turn easily from one to 
another task, thanks to our wide 
range of expertise. 

CUSTOMER- 
ORIENTED
We constantly focus on you in all areas  
of our business in order to meet  
your expectations.



OUR 
ASSETS



THE WIV-ISP 
IN FIGURES

45
 REFERENCE CENTRES 
AND LABS at a national and  
an international level supporting the FASFC,  
the NIHDI,  the FAMHP,  the EDQM and the WHO 

30 
SURVEYS,  
studies and registries to monitor  
the evolution of public health

6 ACCREDITATIONS 
AND CERTIFICATIONS 

108 ISO 17025:2005 analysis methods, 90 ISO 15189:2012 analysis 
methods, 28 proficiency testing schemes ISO 17043:2010, 38 research 
projects ISO 9001:2008, 1 multi-site certification ISO 9001:2008 and 1 
certification ISO 14001:2004

500 
STAFF MEMBERS 

85 

parliamentary 

QUESTIONS  
processed annually



THE WIV-ISP 
IN FIGURES

10 
PATENTS  
in the field of public health

28
CUTTING EDGE SERVICES 
AND PLATFORMS  
in the fields of epidemiology and chemical and microbiological 
hazards

50,000 
sample  ANALYSES  
conducted annually

MORE THAN 

100 
SCIENTIFIC PROJECTS  
financed by Belgian and international partners

200 
peer-reviewed 

ARTICLES  
published annually 



WHAT  
WE DO  

FOR YOU



FOOD  
RISK  

LIMITATION

HEALTH AND  
DISEASE  

MONITORING

ENVIRONMENTAL  
EFFECTS 

ON HEALTH

HEALTHCARE  
EVALUATION

DRUG  
ANALYSIS



HEALTH AND  
DISEASE MONITORING

YOUR HEALTH 
UNDER STRICT 
SURVEILLANCE



The WIV-ISP strives to secure  
a qualitative health for everyone

To achieve this aim, our teams have a close look at  
the actual state of public health and its evolution over time.

 The WIV-ISP collates this information  
through the field surveys it organises nationwide.  
These surveys provide detailed information about 
public health, medicine consumption, food habits 
and general well-being.

AFTER ALL, AN 
EFFECTIVE RE-

SPONSE CAN 
ONLY BE BUILT 

ON A SOLID 
BASE OF  

INFORMATION 
ABOUT THE  

NATION’S 
HEALTH AND 
ITS CURRENT 

NEEDS



MORE INFORMATION?
Scan the QR code with your  
smartphone or tablet to get more  
information about this topic



Improving public health also implies identifying and 
monitoring the diseases which circulate.

PARTICULAR  
ATTENTION IS PAID  

TO INFECTIOUS  
DISEASES STILL  

PREVALENT IN  
BELGIUM AND  

WORLDWIDE  
(AIDS, INFLUENZA,  

TUBERCULOSIS,  
SALMONELLOSIS,  

ETC.)

 Our Institute coordinates  
an extensive network of laboratories, 
centres and platforms which all  
monitor these diseases. They provide  
clear and reliable information on  
circulating diseases, their causes,  
their incidence in the population and  
on the emerging pathogens (i.e. the ‘new’ 
agents responsible for the diseases,  
such as bacteria, germs, etc.).

Based on this information, the WIV-ISP formulates advice  
for the Belgian authorities. This allows them to line up their 
actions and policies with the real public needs.



FOOD  
RISK LIMITATION

FOOD  
FOR THOUGHT



Monitoring food safety is a top health policy 
priority

Good eating habits are essential for health. A healthy diet  
is a source of vitality and well-being and protects against a 
number of diseases, such as cardiovascular diseases, diabetes, 
osteoporosis and some forms of cancer.

 Food is subject to continuous monitoring to ensure its quality. 
In Belgium, the FPS Public Health, Food Chain Safety  
and Environment and the Federal Agency for the Safety of the Food 
Chain (FASFC) are the national agencies responsible  
for the safety of our food chain.



MORE INFORMATION?
Scan the QR code with your  
smartphone or tablet to get more  
information about this topic



 MICROBIOLOGY
>  We host a significant portion of the national reference laboratories, where 

we analyse food samples sent by the FASFC. The goal is to identify and 
quantify potential pathogens (i.e. the agents responsible for the diseases, 
such as bacteria, germs, etc.) in food.  
The results of our analyses are then communicated to the FASFC. 

>  We also provide support to the Agency and to the authorities in cases  
of human food poisoning, where our role is to identify the sources of 
contamination.

FOR THE ACTUAL MONITORING, OUR PARTNERS CALL ON  
THE EXPERTISE OF THE WIV-ISP. WE ARE THE REFERENCE BODY  
DESIGNATED BY THE FASFC WITH RESPECT TO FOUR MAIN AREAS  
RELATED TO THE SAFETY OF THE FOOD CHAIN:

 CONTAMINANTS AND RESIDUES IN FOOD
>  We assess health risks associated with the presence of  

toxic substances, residues and contaminants in food.  
We inform the authorities, which may then decide to remove  
a product from the market.

 GMOs
>  To shore up the work of the FPS Public Health, Food Chain Safety and 

Environment, we help the political authorities evaluate requests for  
the use and cultivation of GMO products in Belgium. 

>  The FASFC has also designated us as the national reference laboratory  
for the detection of GMOs in food.

 MATERIALS IN CONTACT WITH FOOD 
>  Ready-made food packaging, kitchenware materials, dishes and cutlery  

are often made of metals, alloys or plastics that can migrate into food  
and thus represent a health threat. 

>  They are subject to regular monitoring by the FASFC, to which  
we offer technical and scientific assistance as a reference laboratory.  
We perform migration analyses.



ENVIRONMENTAL  
EFFECTS ON HEALTH

ENVIRON- 
MENTAL 

RISK 
ASSESSMENT



Health and the environment  
are closely intertwined

Exposure to pollutants in the water or the atmosphere can,  
in some cases, represent a health hazard.

It is important to assess these  
risks in order to minimise their  
effects as much as possible.  
The WIV-ISP provides its support to  
the authorities, which consider  
environmental health as one of  
their priorities.

IT IS ESTIMATED  
THAT A SIGNIFICANT  

PROPORTION OF DEATHS  
AND DISEASES AFFECTING  

THE POPULATION  
ARE INFLUENCED  

BY ENVIRONMENTAL  
PARAMETERS



 Our teams study the threats to human health  
and are called out to investigate suspicious environmental  
contamination.

 We are also very active in the field of biosafety,  
which evaluates the potential risks for human health and  
the environment related to the use of genetically modified 
organisms (GMOs) or pathogens (i.e. the agents responsible  
for the diseases, such as bacteria, germs, etc.). The WIV-ISP  
is the Belgian Focal Point for biosafety.

 The impact of electromagnetic radiation, such as GSM 
waves, is also monitored and researched for years by our teams.

  They monitor detected toxicological or health risks and conduct 
biomonitoring studies (to monitor a given environment).  
It was the case for instance in the wake of the 2013 train crash  
in Wetteren, involving acrylonitrile.

  Besides air pollution, other forms of pollutions are closely 
monitored, such as indoor pollution, which is prevalent in homes, offices 
or schools.

  Our Institute is also active in monitoring allergenic pollens  
and fungal spores in the air, thanks to Airallergy, the official Belgian 
network that it coordinates. This network is funded mainly by our regional 
partners. It provides useful daily information about the presence of allergens 
in the air to people sensitive for pollens and  
fungal spores and to doctors and pharmaceutical companies.



MORE INFORMATION?
Scan the QR code with your  
smartphone or tablet to get more  
information about this topic



DRUG  
ANALYSIS

QUALITY AND 
EFFECTIVENESS 

OF VACCINES, 
MEDICINES 

AND MEDICAL 
LABORATORIES



Diseases can only be prevented  
and treated using appropriate and properly 
assessed means

These means are the medicines,  
vaccines and medical devices  
used by the patient.

The Federal Agency for Medicines and Health Products 
(FAMHP) is responsible for this evaluation and appeals  
to the WIV-ISP for support.

THE COMPETENT AUTHORITIES ARE 
IN CHARGE OF EVALUATING THEIR QUALITY, 
SAFETY AND EFFECTIVENESS



MORE INFORMATION?
Scan the QR code with your  
smartphone or tablet to get more  
information about this topic



 The FAMHP has designated our Medicines service as national 
reference laboratory for quality control of registered  
medicines and pharmaceutical preparations. Among them,  
special attention is paid to the study of illegal and counterfeit medicines 
and products, whose circulation has been stimulated  
by the Internet boom.

 Concerning the evaluation of vaccines, the WIV-ISP  
is active on several fronts: we evaluate and control the quality of 
vaccines and blood derived products prior  
to distribution, in close collaboration with the World  
Health organisation (WHO) and the European authorities.  
We also evaluate the effects of vaccination in Belgium  
(and particularly against the human papilloma virus, HPV,  
a common sexually transmitted infection). Finally,  
we monitor the impact of vaccination on the diseases included 
in the vaccination schedule (such as measles  
or mumps).

 Besides medicines and vaccines, also the medical laboratories are 
subject to an on-going and thorough inspection by our teams. Official 
recognition of these laboratories is granted only if they meet strict criteria.

 Our reference centres, funded in part by the National Institute 
for Health and Disability Insurance (NIHDI), also monitor the 
effectiveness of treatments and the resistance of pathogens 
(i.e. the agents responsible for the diseases,  
such as bacteria, germs, etc.) to antibiotics.



HEALTHCARE  
EVALUATION

A HEALTHCARE 
SYSTEM 

ACCESSIBLE  
FOR ALL



The performance of the  
healthcare system requires  
regular evaluation to ensure  
its effectiveness

The Belgian healthcare system is designed to be accessible  
to the vast majority of the population. We perform a check-up of 
this system in conjunction with the Belgian Health Care Knowledge 
Centre (KCE) and the National Institute for Health and Disability Insurance 
(NIHDI).

 The evaluation is based on indicators that measure, among  
others, the state of public health, the access to and quality of care.  
The information collected through these indicators for Belgium is  
reported to the World Health Organisation (WHO), the European Commission 
and the Organisation for Economic Cooperation and Development (OECD) for 
use at the European level.

 Our national health survey is also a prime source of 
information, since it allows us to estimate the prevalence  
and distribution of health indicators and to analyse social 
inequalities in access to care. 



THE WIV-ISP IS INVOLVED IN A SERIES OF 
INITIATIVES THAT ASSESS  
THE QUALITY OF PATIENT CARE

 Our experts coordinate registers, in other words national databases 
dedicated to patients suffering from, for example,  
cystic fibrosis, neuromuscular diseases or addiction.

 The WIV-ISP also hosts the Cancer Centre,  
which assesses Belgium’s cancer policy and formulates  
new measures for the Cancer Plan.

 For diabetes patients, we cooperate with the NIHDI.  
We evaluate care pathways developed by doctors for people  
with type 2 diabetes or kidney failure.

 Our researchers are also involved in the field of rare diseases and 
orphan drugs (in other words rare diseases and their medicines) and 
participate in a web platform project that pools information  
on over 6,000 rare diseases, for consultation by the general public, 
specialists and doctors.



MORE INFORMATION?
Scan the QR code with your  
smartphone or tablet to get more  
information about this topic



THE WIV-ISP 
TODAY AND 

TOMORROW



Every day, the WIV-ISP  
watches over the health 
of the population.

We identify new  
developments and take initiatives 
to improve  
public health. That way,  
we contribute to a 
healthy life for all.

We strive for excellence  
today, in order to further 
consolidate tomorrow  
our status as a scientific reference 
in the field of  
public health.





GOAL 1 - Improve health care to increase a healthy life for all

1   The Ambulatory Care Health Information Laboratory
2   Prevention of central line-associated bloodstream infections in intensive care units: an international online survey

GOAL 2 -  Gather timely, sound, high quality health information 
to understand the dynamics of population health

3   The healthdata.be project: Minimalisation of the registration burden, Maximalisation of Return On Information 
4    Toxicological evaluation of substances included in the Database of Substances known by Member States of Council  

of Europe and used in Food Contact Materials
5   Tick-borne diseases in Belgium: identifying and communicating disease burden

GOAL 3 -  Prolong healthy life through prevention,  
a healthy lifestyle and environment

6   Health Interview Survey (HIS)
7   Laboratory-Acquired infections in Belgium: an online survey
8   Study of the possible migration risks of food contact materials for children under 3 years
9   Illegal skin whitening cosmetics on the Belgian market: a risk for human health?

10    Comparative study of two tetanus vaccination strategies in real conditions in Chad: vaccine stored in a cold-chain  
versus a controlled-temperature chain

GOAL 4 -  Develop and implement new technologies and methods  
to improve WIV-ISP’s responsiveness to public health threats   

11    High-tech technologies for the detection of unauthorised Genetically Modified Organisms in food and feed  
for safety control of the food chain

12    Antigenic drift in the surface proteins of the mumps virus and its impact on vaccine efficacy
13    Fusarium, clinical relevance and mass spectrometry methods for identification. Using strains of the Belgian fungal 

culture collection BCCM/IHEM.
14    Development of a pentaplex immunoassay for a serosurveillance/seroprevalence study of diphtheria, tetanus  

and pertussis in Belgium using Luminex xmap technology
15    Development of a molecular alternative to classical microbiological subtyping methods, Salmonella phage typing  

as a case study

GOAL 5 -  Promote a one health approach to combat disease 

15    Development of a molecular alternative to classical microbiological subtyping methods, Salmonella phage typing  
as a case study

16    Antimicrobial use in livestock and development of antimicrobial resistance: colistin and other compounds

List of peer-reviewed publications

Science and research are the touchstones for everything we do  
Preface by Dr Johan Peeters, Managing Director

Scientific report 2014-2015

 SUMMARY 

TO READ THE FULL VERSION OF THIS REPORT 
Please scan the QR code with your smartphone or 
tablet or visit our website https://www.wiv-isp.be/ 
Documents/reports/wiv-isp_scientific_
report_2014-2015_full_version.pdf
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SCIENCE AND RESEARCH  
ARE THE TOUCHSTONES FOR EVERYTHING WE DO
Preface by Dr Johan Peeters, Managing Director

Ever since the Institute was established, we have focused on the major population health issues  

of the day. In the early years our primary concern was to push back and prevent infectious diseases. 

After the Second World War, life expectancy rose due to the reduction in infections and new issues such 

as environmental health took centre stage. More recently, attention has begun to shift towards chronic 

diseases and extending years of healthy life. 

As society’s needs evolve, we are keeping pace to ensure that state-of-the-art science and technology are 

available at all times to support our partners and citizens. Through a broad interdisciplinary approach 

including physicians, epidemiologists, microbiologists, pharmacists, nutritionists, veterinarians, 

sociologists, communication experts, and many others, we aim to achieve the most comprehensive and 

inclusive understanding of population health. All this is focused on a single goal:  a healthy life for all .

WIV-ISP is constantly working to strengthen its scientific profile in five key domains, as explained in the 

accompanying brochure. In 2014-15, we focused on five strategic objectives:

 

The projects highlighted in this report, several of which have a significant impact on the Institute’s 

future operations and performance, will illustrate the progress that is being made towards achieving 

these goals. 

In operational terms, there was growth in our research activities despite the budgetary constraints 

imposed by the federal government. Contract research revenue rose by 9.9% in 2014 and 15.3% in 2015. 

In line with funding, the contract research workforce has grown, reaching 59.8% of the total in 2015, 

whereas federal government financed staff numbers have fallen by 4.6% over the period 2014-2015.

 

  Improve health care to increase a healthy life for all

   Gather timely, sound, high quality health information  

to understand the dynamics of population health

   Prolong healthy life through prevention, a healthy lifestyle  

and environment

   Develop and implement new technologies and methods  

to improve WIV-ISP’s responsiveness to public health threats

  Promote a one health approach to combat disease
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PREPARING FOR THE FUTURE
 

In 2015 we took the next step in the continuous process of tailoring the Institute to meet society’s needs. 

In April 2015, the International Association of National Public Health Institutes (IANPHI) carried out an 

audit of WIV-ISP, which has resulted in an update of our strategic management plans.

Working together with our colleagues from the veterinary Institute CODA-CERVA, we have also developed 

a plan to join forces by merging our organisations. This proposal was accepted by Maggie De Block, 

Minister of Public Health, and Willy Borsus, Minister of Agriculture.

The resulting Institute, named Sciensano, will enable us to take a “One Health” approach to our 

scientific activities. Building on our joint expertise, this will allow us to address an extensive range  

of population health questions from different angles in a fully inclusive way. Bringing together the 

existing management structures into a sui generis legal entity and including the main stakeholders on 

the Governing Board will allow us to optimise our governance. Ultimately, structured collaboration can 

be extended to the Communities and Regions. The merger is expected to take effect as of January 2017. 

By taking this step, with enthusiastic support from our collaborators, we are strengthening our 

commitment to remain the leading Belgian scientific Institute in our field of expertise, for the benefit 

of all our stakeholders.

I hope you will enjoy reading this report.

Dr Johan E. Peeters 

Managing Director

A  H E A L T H Y  L I F E  F O R  A L L



 Health care         Health information         Lifestyle & prevention         New technology         One health

Improve health care to increase a healthy life for all

GOAL 1

Chronic diseases are complex and require a multidisciplinary approach ensuring integrated and  

continuum of care. High-quality care goes beyond process-driven guidelines, practice evaluation and 

clinical outcome by implicating patients fully in their care, that is to say, good health care requires  

the patient’s reported outcome and experience (PROMS & PREMS). The added value of PROMS & PREMS 

is the triangle of: 

  better care for the individual patient

  better data for practice improvement

  better data for research through patient participation

 

High-performance health care with a continuous increase in effectiveness and efficiency is evi-

dence-based and requires good quality and timely health data from the general population, health care 

and patients.

Health-care research and health-system research require different methodological approaches.  

It includes period monitoring through health-system performance analysis or scenario settings 

and evaluation. It may focus on evaluation of practices for specific diseases through registries, for 

example. However, research should also enclose the evaluation of the impact and the role of patient 

centeredness, patient literacy and patient empowerment on health and non-health outcomes in 

order to foster their integration into evidence-based practice.

HIGH-PERFORMANCE HEALTH CARE IS ESSENTIAL  
FOR A HEALTHY LIFE FOR ALL

A long, healthy life with full participation in societal roles is the goal of a healthy ageing 

population and ensures quality of life of citizens throughout their life. The rapid ageing of 

populations has triggered uncertainty about the interaction between an increasing duration 

of life and the quality of life. Summary Measures of Population Health (SMPH), such as health 

expectancies and Disability Adjusted Life Years (DALY), measures the interplay between 

mortality, disease incidence, survival with diseases and their consequences in terms of 

limitations and participation restrictions. These global indicators allow priority setting in 

health care as they measure specifically the contribution and burden of specific diseases or 

specific lifestyles to both mortality and morbidity. These priorities can only be tackled by a 

high-performance health system with a continuous increase in effectiveness and efficiency in 

the use of the resources in terms of promotion, prevention, care and cure. 
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High-quality care is evidence-based, but should go beyond process-driven guidelines, practice 

evaluation and clinical outcomes. Chronic diseases for instance often go together with multi-

morbidity, multi-drug use, multifaceted needs, such as frailty and cognitive decline, and not only 

involve patients, but also their families and friends. They need a multidisciplinary approach 

to ensure integrated and continuum of care (extra-, intra- and trans-mural) and interaction 

between professional and informal care. Therefore, high-quality care should also focus on 

Patient Reported Outcome and Experience Measures (PROMS & PREMS). By combining clinical 

data (electronic health records) and patient-reported health (related) information in a shared 

information platform, patients, providers and research partnerships can produce high-value 

health care.

 

 The added value of PROMS & PREMS is a triple play 

A prerequisite for evaluation of the healthcare system is the availability of good quality and  

timely health information from the general population, health care providers and patients.  

Information from the general population can be gathered through surveys, such as the Health  

Interview Survey. With this survey, WIV-ISP not only collects information on the (physical, mental 

and social) health status as a benchmark for patient populations, but also information on care use  

in relation to health status, unmet needs, accessibility to care, equity in care and care outcomes, 

the role of informal care and the health impact on the informal care giver and so on. In addition, 

healthcare providers collect information about their patients (diagnosis, medical tests and medical  

treatment), which could also serve in scientific research on public health. To facilitate data exchange 

between healthcare professionals and researchers, Healthdata.be standardises and integrates the  

data collections of different disease-specific registers and surveillances of WIV-ISP and NIHDI. Surveys, 

registers and surveillances are all strengthened through linkage with health-related administrative 

data (care and prescribed medication use (IMA), mortality, etc.) and non-health administrative data, 

such as the Crossroads Bank for Social Security. 

Better care for the individual through tracking and assessment of outcomes over time; 

co-involvement in decision-making of care planning; engagement and empowerment; 

orientation to (re-)uptake partaking in societal roles including participation  

to the labour market;

Better data for practice improvement through comparative benchmarking 

versus other practices, and the use of measurable improvements;

Better data for research through “collaborator” patient participation  

in research. 

1

2

3



 Improving health care through evaluation occurs  
 at different levels and settings 

   Health System Performance Analysis (HSPA) allows holistic assessment of the health system 

aiming to contribute to the strategic planning of the health system. A periodic monitoring through 

indicators allows the evaluation of the accessibility, quality, efficiency, sustainability and equity  

of the Belgian health system. HSPA serves as a source of information for the different policy makers 

competent for health and health promotion and for international benchmarking. 

   As an example of an integrated care model, care trajectories for specific chronic diseases, such as 

diabetes and renal failure, have been developed. Determinants of differences in the application of 

care guidelines and clinical outcomes are studied and linked to the care provider’s characteristics.

   Registers are comprehensive and include all cases with specific chronic diseases in defined 

populations. The registers initially focused on the epidemiologic description of the characteristics 

of new cases. Currently registers move towards and beyond care-process evaluation tools and 

instruments of clinical outcome measures by including the integration of PROMS and PREMS, 

the family-friends impact, valorisation of the patient organisation experience, and measures of 

participation in societal roles and functions, such as retaining or re-uptaking professional work. 

Research should focus on the evaluation of the impact and the role of patient centeredness, 

literacy and empowerment on health and non-health outcomes to foster their integration into an 

evidence-based practice.  

   Genomic knowledge in public health and personalised health care, especially in the domain 

of cancer, is rapidly increasing. Introduction of personalised medicine should enhance care 

performance, but needs a stepwise approach including training and education of healthcare 

providers. A 2016-2020 roadmap to introduce Next Generation Sequencing (NGS) in routine  

analysis in oncology and haemato-oncology has been initiated by WIV-ISP in collaboration with 

the NIHDI, KCE and Ministry of Health. Research is needed to define the clinical utility of somatic 

mutations, develop NGS guidelines and define NGS gene panels, evaluate the NGS tests through 

the Test round/ring trial/proficiency test, set ethical questions, and tackle logistic issues, such  

as organisation of reimbursement or data management of genomic information through 

Healthdata.be. Finally, health system research should no longer neglect scenario development  

and scenario comparison with special attention to the interaction between mortality and  

morbidity in order to support evidence-based decision making.

Research examples in this report

1   The Ambulatory Care Health Information Laboratory 

2   Prevention of central line-associated bloodstream infections in intensive care units:  

an international online survey

Prof. Dr Herman Van Oyen,  

Operational Director of Public health and Surveillance

A  H E A L T H Y  L I F E  F O R  A L L
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 Health care         Health information         Lifestyle & prevention         New technology         One health

Gather timely, sound, high quality health information to understand 
the dynamics of population health

GOAL 2

A Health Information System is an integrated effort to collect, process, analyse, report, communicate and 

use health information and knowledge to understand the dynamics of population health. A sound Health 

Information System has the overall aim of improving individual and public health outcomes and is able to:

  support policy and decision-making

  strengthen programme action

  facilitate research

  enhance health system functioning and outputs

Such a system is timely and proactive with high internal and external validity. Poor Health Information 

Systems are often associated with poor population health.

The scope of a Health Information System is holistic. It includes data on:

   health status (health, wellbeing, quality of life and disability, morbidity and health conditions,  

mortality, causes of death, life and health expectancy)

   determinants of health (health behaviours and lifestyles, socioeconomic status, environment,  

technology; genetics)

   health system performance (access, effectiveness, quality and safety of care, responsiveness, patient 

outcomes and experience, expenditure and cost).

 

Health information includes both individual-level and population-level data. Health Information  

Systems allow evaluation of equal distribution of health within the population and between subgroups  

and regions, and benchmarking with other populations and/or regions.

WIV-ISP, working alongside NIHDI, has set up Healthdata.be. This new service aims to facilitate data  

exchange between healthcare professionals and researchers according to the “only once principle”  

and the re-use of data. It allows, with respect of the privacy of patients, healthcare professionals and 

medical confidentiality, increased public health knowledge to adjust health care policy.

UNDERSTANDING THE DYNAMICS OF POPULATION HEALTH REQUIRES 
TIMELY, SOUND, HIGH-QUALITY HEALTH DATA TO SUPPORT POLICY-
MAKING AND DECISION-MAKING, STRENGTHEN PROGRAMME ACTION 
AND IMPROVE INDIVIDUAL AND PUBLIC HEALTH OUTCOMES
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Health information is at a crossroads of rapid technical and societal evolutions. Health information is  

no longer the exclusive domain of epidemiologists, policymakers, administrators, care providers or 

financiers but it is now also available to citizens. For the citizen, health information should help to 

empower  him/her to make healthy choices and improve his/her health and wellbeing. There is evidence 

that where health information is poor, the health of the population is also poor.

Technological developments such as social media, e-health, m-health and big data have created new 

opportunities but simultaneously present methodological challenges and raise multiple ethical and 

legal questions. E.g. international companies contribute to health information: analysis of internet 

searches by GOOGLE® is more sensitive and allows earlier detection of an upcoming flu epidemic than 

classical epidemiological surveillance using general practitioners and laboratories. However, such forms 

of big data analysis are not always free of commercial interests and may be in conflict with the health 

interests of a population.  

With the ageing population and the epidemiologic transition towards man-made chronic diseases, 

the life course perspective and the need for complex Summary Measures of Health (SMPH) are 

coming to the fore.  The life course perspective goes beyond traditional time-centred approaches and 

acknowledges, through individual life histories, how events in early life and throughout life influence 

the incidence of disease. SMPH are indicators combining both mortality and morbidity. The interaction 

between these is essential to an understanding of the dynamics of population health. A first SMPH, 

DALY (Disability-Adjusted Life Years), is a measure of disease burden. DALY adds up the number of healthy 

years lost through disease and the years of life lost through mortality. A second SMPH, health expectancy  

(e.g. disability-free life expectancy), divides the expectation of life into different levels of health and 

quality of life. 

Translation of health information into policy and policy interventions has to be done pro-actively. 

Methods are needed that offer higher sensitivity to the identification of changes in health trends, in 

addition to the use of methods allowing predictions and scenario evaluations such as Dynamo-HIA.

Understanding population health requires a combination of tools, methods and data sources. It is 

essential to understand and evaluate which approach is appropriate in terms of both the validity 

(e.g. information or selection bias) and the financial cost of the information. Health information 

from healthcare sources is limited to users while surveys (interview or health examinations) provide 

information, in many cases more holistic, from the general population. Healthcare often generates a set 

of data that has administrative or financial utility. The value of routine secondary use of these types of 

health information data should be evaluated in comparison with setting up specific registries and/or 

interviews and health examination surveys. The use of web applications as a survey tool is another 

example of low-cost data collection. Again, the impact on e.g. the selection and information bias of 

introducing this mode either on a standalone basis or within a multi-mode methodology should be 

measured. Follow-up of survey participants or patients in registries through linkage with administrative 

data adds to the value of the investment in health information tools and the utility of the information 

for policymakers and citizens. Through using e.g. survey data, linkage makes it possible to measure 

the effect of lifestyles on future morbidity risks, healthcare needs and mortality. Another example is 

the linkage of register data on specific chronic diseases and e.g. the Crossroads Bank for Social Security 

allowing a better understanding of  the processes affecting the re-integration of people with chronic 

diseases in the workforce. The reasons for linkage and the linkage procedures always require prior 

evaluation by an Ethics Committee and by the Commission for the Protection of Privacy. 



E-health development enhances the quality and effectiveness of healthcare through the electronic 

exchange of relevant information between partners in healthcare. Moreover, the exchange of health 

data will ensure that the patient citizen truly becomes a partner in dealing with his/her illness and health 

and enhances self-management. More importantly, the Belgian e-health roadmap has anticipated data 

exchange between healthcare professionals and researchers through the creation of Healthdata.be. 

For the 2015-2018 period, Healthdata.be is initially focusing on the standardisation and integration of 

the 40+ existing data collection systems managed by WIV-ISP and NIHDI.

The Belgian Health Information System is engaged in developments in Europe and interacts with 

international organisations and agencies including the European Commission (ECDC, EMCCDA, 

EUROSTAT etc.), WHO and OECD. In this international context, WIV-ISP coordinates the BRIDGE Health 

project. BRIDGE Health aims to create a blueprint for an EU Health Information System (EU HIS) and 

infrastructure and to develop technical guidelines for essential functions of the EU HIS. Such tasks 

include the transferability of health information for policy use, health information inequality within 

the EU, information at a regional level and for specific population groups, standardisation methods 

and data quality methods, methods for priority setting in health information and ethical and legal 

issues in health information. 

Research examples in this report

3   The healthdata.be project: Minimalisation of the registration burden, Maximalisation of Return 

On Information

4   Toxicological evaluation of substances included in the Database of Substances known by 

Member States of Council of Europe and used in Food Contact Materials

5  Tick-borne diseases in Belgium: identifying and communicating disease burden

Prof. Dr Herman Van Oyen,  

Operational Director of Public health and Surveillance
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Prolong healthy life through prevention, a healthy lifestyle  
and environment

GOAL 3

Over the last few decades, significant progress has been made in the prevention and treatment of 

infectious diseases. However, the incidence of non-infectious chronic diseases, such as coronary artery 

disease (CAD), chronic obstructive pulmonary disease (COPD), endocrine disorders including diabetes, 

ischemic stroke and some cancers, has risen and presents a real threat to public health in western 

countries. These non-infectious chronic diseases cause a major burden on society and on the patient’s 

quality of life.

WHO estimated that the obesity epidemic is responsible for 2–8% of health costs and 10–13% of deaths in 

Europe. Asthma is now the most common chronic disease among children and over 12% of infant deaths 

in Europe are due to respiratory diseases.

An important number of these chronic diseases can be prevented by a healthy lifestyle in a healthy 

environment. Not only should the indoor and outdoor environment be considered, but also food and 

medicine that people consume and the products they use in their daily life. To be able to define what a 

healthy lifestyle is and to set up prevention programs, solid scientific information is indispensable.

In Belgium, WIV-ISP provides such scientific public health information to federal and regional governments 

to support their policies. As society and technology change, WIV-ISP constantly develops new tools to 

obtain the most comprehensive knowledge. These tools include:

   New laboratory techniques, which are necessary for quality control, solid laboratory analyses and 

the collection of new information.

  New data repositories, which assemble data or material and are a driver for further research.

   New information collection methodologies, such as the innovative multidisciplinary research 

WIV-ISP performs to gain better insight into disease mechanisms, the origin and impact of health 

risks, and the exposure of the population to hazardous chemicals, and physical and biological 

agents.

 

These tools help WIV-ISP in its mission to gain the knowledge needed to understand the main 

drivers of population health. WIV-ISP uses this knowledge for legislative initiatives and to 

develop or improve prevention campaigns, inform the risk managers, and revise current 

product standards.

Coronary artery disease (CAD), endocrine disorders including diabetes, ischemic stroke and some cancers 

are common non-infectious diseases in western countries, but are becoming more and more predominant 

in developing countries. They are the most important causes of morbidity and mortality worldwide.  

It is general accepted that environmental factors, including diet and lifestyle, play a more significant  
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role than genetic factors in the main causes of these major chronic diseases. These conclusions indicate 

that many non-infectious chronic diseases are not inevitable consequences of our environment, but could 

be simply prevented by a healthy diet and lifestyle choices. Not smoking and avoiding passive smoking 

are the single most important ways to prevent cardiovascular disease and (oral) cancer. Maintaining a 

healthy weight by a healthy diet and physical activity is the keystone of prevention; indeed, obesity 

and being overweight are high-risk factors of many diseases. The World Health Organisation (WHO) has 

identified several points to promote a healthy lifestyle, such as reducing weight, promoting breast 

feeding, reducing saturated fats, sugars, sodium and alcohol intake, and maintaining a varied, healthy 

diet of vegetables and fiber. Improving nutrition and information to consumers by providing accurate 

nutrition and health claims, correct food labeling and consumer education have been suggested as 

major EU key points for healthy food in the 21st century. WIV-ISP is conducting the Health Information 

and the Food Consumption Survey, which gives policy makers valuable information for public health 

initiatives and legislation. 

By 2030, it is predicted that there will be a need to feed eight billion people with an increased demand for 

meat-rich diets. World food production must increase by at least 40% to meet this need and most food 

will come from intensive food production. Climate change might put an additional stress on safe food 

production and global food safety to provide people with sufficient access to safe, quality food. Efforts 

in food safety have significantly reduced the amount of residues and contaminants in food. Food is now 

safer than ever. However, new food safety issues are appearing on the horizon, such as the migration 

of contaminants from food contact materials and emerging (micro-) biological risks. WIV-ISP has several 

National Reference Laboratories for biological and chemical risks and is strongly involved in national 

and international food safety initiatives and projects.

Environmental pollution and exposure to hazardous chemicals are another major health burden 

related to our lifestyle choices. In 2005, about 70% of the European population dwelled in urban areas; this 

is expected to increase to 79% by 2030. While cities are the engines of economic activity, they might also 

concentrate poverty and ill health, air pollution and poor housing. This may result in overexploitation 

or contamination of the environment and consequently, in unwanted exposure to hazardous chemicals, 

such as indoor and outdoor air pollutants, endocrine disrupting chemicals and other environmental 

contaminants. WIV-ISP studies the link between air pollution and respiratory infections and provides 

(local) governments and health professionals with advice on indoor and outdoor pollution. Air quality is 

a key determinant of environmental health. In the WHO European region in 2012, exposure to air pollution 

accounted for almost 600,000 premature deaths due to ischemic heart disease, COPD, lung cancer and 

acute lower respiratory infections. 

In the strive to maintain a modern lifestyle, many people resort more and more to lifestyle drugs, such 

as erectile dysfunction drugs, slimming agents, amphetamines and anabolic steroids. These products 

are mostly bought in dubious (Internet) shops. The quality of these drugs is unknown and their impact 

on health could be extremely serious, without mentioning the associated acute toxic effects or death. 

The illegal and counterfeit medicines market is nowadays more lucrative for criminal organisations 

than narcotics. WIV-ISP is the Official Medicines Control Laboratory (OMCL) for counterfeit medicines. 

Use of illegal substances by the population is monitored. The WIV-ISP’s early warning system informs 

health professionals and the government about specific and emerging risks related to narcotics or 

newly discovered illegal substances on the Belgian territory. Not only medicines but food, cosmetics or 

consumer products are counterfeited and their health implications could be severe.



Vaccines are considered one of the greatest health achievements. Every year they avert an estimated 

two to three million deaths worldwide. Western countries have excellent immunisation programs 

for children compared to developing countries. However, immunization of specific subpopulations is 

still needed to reduce infection-associated deaths. New vaccines could also help in the fight against 

resistant pathogens or against emerging diseases, such as the Zika or Ebola virus. WIV-ISP is the  

OMCL for biological medicine and monitors the rate of vaccination of the population. Well-established 

vaccination programs, follow-up of the immunisation status of the population and high-quality 

vaccines are crucial to maintain high-immunisation coverage. 

Research examples in this report

6    Health Interview Survey (HIS)

7    Laboratory-Acquired infections in Belgium: an online survey

8    Study of the possible migration risks of food contact materials for children under 3 years

9    Illegal skin whitening cosmetics on the Belgian market: a risk for human health?

10    Comparative study of two tetanus vaccination strategies in real conditions in Chad:  

vaccine stored in a cold-chain versus a controlled-temperature chain

Ir. Joris Van Loco,  

Operational Director of Food, Medicines and Consumer safety
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Develop and implement new technologies and methods to improve 
WIV-ISP’s responsiveness to public health threats 

GOAL 4

An efficient response to public health threats (such as disease outbreaks, obesity and exposure to 

chemicals) requires advanced and suitable methods and technologies. Only a method that is fast, 

accurate, efficient, reliable, standardised and cheap, all at the same time, is good enough.

However, current technologies used in routine are often the opposite. They use single-target methods 

that are time-consuming and labor-intensive. The fact that they demand consecutive analyses to get a 

result increases the total cost and requires a large amount of a scarce sample. Additionally, they use tar-

geted-approach methods, which need prior knowledge of the analyte.     

On the contrary, new alternatives, like high-tech high-throughput technologies combined with the ap-

propriate user-friendly data analysis tools, are faster and more cost-effective. They handle a higher num-

ber of targets while having greater resource efficiency.

The use of such innovative technologies and methods for a proactive public health policy is promising.  

It could reshape the future of life sciences at the service of public health, food-chain safety and the en-

vironment. It obliges us to reorganise and rethink public health science and carry out research to 

improve the health of the population.

 TO STAY IN THE VANGUARD OF THESE DEVELOPMENTS, WIV-ISP  
 DEVOTES RESEARCH EFFORTS TO DEVELOP NEW TECHNOLOGIES AND  
 METHODS IN DIFFERENT KEY PUBLIC HEALTH DOMAINS 

Optimised use of technology allows health improvements, quality transformation and 

cost reduction in health services. To cover the complete spectrum of public health, we need 

different technologies. The use of fast, accurate, efficient, reliable, low-cost, standardised and 

user-friendly methods is the key to extracting information from clinical, food and environmental 

samples. This information is essential to guide decisions on intervention, treatment and pro- 

active measures in public health policy. The traditionally used methods in public health are often 

time and labor-intensive as they analyse one target at a time. This makes a complete analysis more 

expensive and requires the use of a large amount of a sometimes limited sample for consecutive 

analyses. They can also suffer from low sensitivity and/or resolution, and their targeted approach 

does not allow one to search for the ‘unknown’ in a sample. Alternatives can be offered by the 

technological revolution in life sciences over the last decade. Witness, for example, the 

advancements in several high-throughput technologies like Luminex, next generation 

sequencing and mass spectrometry. 
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A first alternative that allows multiplex, high-throughput, targeted analysis uses 

the Luminex technology involving distinct color-coded beads. These beads can 

be coated with a reagent specific to a particular bioassay. The method captures and 

detects specific analyses from a sample. This technology allows routine multiplexing of 

up to 50 unique bioassays within a single sample, rapidly, precisely and cost-effectively. 

WIV-ISP is developing and implementing this technology in different applications of 

public health research, such as the characterisation of pathogens and the evaluation 

of a vaccine response in the population.  

A third alternative that allows multiplex, targeted or open-approach analysis 

of molecules using the detection of their mass, is mass spectrometry (MS). 

Several different MS platforms exist, depending on the application. A commonly 

used one is MALDI-TOF-MS, which is a rather cheap and easy-to-use instrument.  

In public health, the use of these instruments is emerging e.g. for the fast, accurate 

A second alternative that allows multiplex, high-throughput, targeted  

or open-approach analysis with high resolution uses the recent advances in  

DNA-sequencing technologies (i.e. next generation sequencing, NGS). Here the 

sequencing process is carried out in parallel, and numerous sequences are produced 

simultaneously. These technologies have brought about a revolution in the ability to 

diagnose and characterise current and emerging diseases (cancer, rare diseases, etc.). 

They also contribute to controlling outbreaks and to identifying and preventing the 

health risks associated with food consumption and the environment. Additionally, they 

help to answer questions related to public health and prevention based on information 

found in the human genome. NGS has emerged as a cost-effective and convenient 

approach for addressing many biological questions. Therefore, this universal, more 

efficient and rapide work process has the potential to complement and, in the future, 

even replace many complex, multifaceted procedures that are currently used to 

support a proactive health policy. However, some challenges remain. It remains difficult 

for non-bioinformatics experts to extract the necessary information. To give them the 

possibility to rapidly process massive datasets, we must develop workflows and set 

up the required databases and optimised pipelines, using current best practices and 

standards.

WIV-ISP is investing in a NGS instrument and a bioinformatics platform to facilitate and 

enhance the diagnosis, surveillance, control and characterisation of potentially harmful 

organisms and to promote public health genomics by the responsible and effective 

integration of NGS and bioinformatics into clinical use and into public health policy.

Public health laboratories need to develop and implement these key technologies and invest in IT 

infrastructure and expertise in order, in a timely way, to manage, analyse and interpret the 

generated datasets in a timely way. Laboratory science and bioinformatics, together with 

epidemiology, are the three public health scientific disciplines that deserve attention. Public 

health institutes should invest in them to keep pace with the revolution in life sciences and 

to promote health.   

1

3

2



Research examples in this report

and reliable identification of microbial species. This was done, for example, by the  

BCCM/IHEM collection (located at WIV-ISP) for filamentous fungal strains. It made 

a powerful reference spectra database available for external users. They can now 

compare the spectra they have obtained with the references. Clinical samples pose 

a challenge to the use of MALDI-TOF-MS, e.g. when a pathogen is mixed with human 

proteins. In such cases, the sensitivity must be increased with electrospray ionisation 

and additional separation steps (e.g. by UPLC) to reduce the complexity of the sample 

before MS detection. To increase sensitivity even more (up to 50x for peptides), nano-UPLC 

is used, where nowadays both the separation column and the electrospray needle are 

integrated. This integration improves reproducibility. Different mass spectrometers can 

be coupled to the separation systems, e.g. a triple quadrupole tandem MS for targeted 

analysis and a Q-TOF-MS for discovery purposes (open approach). WIV-ISP implements 

these MS platforms in different applications for the monitoring of health and diseases, 

the limitating of food risks and the analysis of environmental effects on health.

11   High-tech technologies for the detection of unauthorised Genetically Modified Organisms 

in food and feed for safety control of the food chain  

12    Antigenic drift in the surface proteins of the mumps virus and its impact on vaccine efficacy

13   Fusarium, clinical relevance and mass spectrometry methods for identification. 

Using strains of the Belgian fungal culture collection BCCM/IHEM

14   Development of a pentaplex immunoassay for a serosurveillance/seroprevalence study 

of diphtheria, tetanus and pertussis in Belgium using Luminex xmap technology

15   Development of a molecular alternative to classical microbiological subtyping methods, 

Salmonella phage typing as a case study

Dr Ir. Myriam SNEYERS,  

Operational Director Expertise, Service Provision and Customer Relations, 

In collaboration with: 

Dr Ir. Nancy ROOSENS,  

Head of Division Biotechnology and Molecular Biology Platform

Dr Ir. Sigrid DE KEERSMAECKER,  

Biotechnology and Molecular Biology Platform
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Promote a one health approach to combat disease

GOAL 5

Many infectious diseases in humans are due to zoonotic pathogens, i.e. they can be transmitted 

from animals to humans. This transmission can happen directly from animal to human (even when 

the animal does not show symptoms), or indirectly by the food they produce or by other vectors. The 

interconnectedness of humans and animals is also a possible cause of the emergence of multidrug 

resistant organisms, the so-called superbugs. It became obvious that a closer collaboration between 

physicians, veterinarians and environmental scientists would be necessary to control these 

pathogens.

This concept of closer collaboration to improve public health was called the One Health approach, with 

the intertwined trichotomy of human, animal and environment:

   improving  animal health also benefits human health

   the spread and emergence of diseases are defined by environmental and sociological conditions.

As such, increased population density in cities, increased intensive farming, and increased travel globally  

make infectious disease control one of the major challenges for the 21st century.

To meet this challenge, we must move from a crisis driven society to one based on prevention, where, 

all our efforts should be put in a better comprehension of the conditions which allow disease to merge 

and spread. Therefore, we invest at WIV-ISP in better surveillance, early detection and ways to share  

information. As such, we strengthen collaboration between our in house disciplines and invest in a 

better communication. 

AFTER ALL, ONLY A CLOSER COLLABORATION BETWEEN PHYSICIANS 
AND VETERINARIANS CAN IMPROVE HEALTH AND WELFARE OF 
HUMANS, ANIMALS AND THE ENVIRONMENT

For a long time medicine and veterinary medicine developed in parallel, until the two professions 

diverged in the 20th century due to the development of science and specialisation. Veterinary science had 

easier access to field studies and clinical trials, gave less consideration to ethical aspects and was driven 

by economic laws and profitability. Human medical science was able to go into greater depth thanks to 

more generous financial resources, but had more ethical aspects to consider in clinical studies.

Even within human medicine and veterinary medicine, a large number of disciplines have developed  

independently of each other. Neither physicians nor veterinary surgeons have considered the possibility 

of staying up to date with what was happening in the other domain.

Taking antimicrobial resistance as an example, it is clear that much remains unknown about its spread. 

For a long time zoonotic pathogens transmitted by the food chain were considered to be one of the most 
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Research examples in this report

15    Development of a molecular alternative to classical microbiological subtyping methods, 

Salmonella phage typing as a case study

16   Antimicrobial use in livestock and development of antimicrobial resistance: colistin and other 

compounds

Dr Katelijne Dierick,  

Operational Director Communicable and Infectious Diseases a.i.

A  H E A L T H Y  L I F E  F O R  A L L

important causes of multi drug resistance and therapeutic failure in humans. Surveillance of antimi- 

crobial resistance in zoonotic pathogens was therefore first launched in food-producing animals 

and meat. More recently, however, concerns have arisen that antimicrobial drug resistance in animal  

pathogens may also be exchanged with zoonotic pathogens in the animal digestive tract. As such, it  

became a risk in the food chain. In addition it has gradually become clear that since resistant bacteria 

have been detected in pets, data should not only be gathered on the use of antimicrobials in food- 

producing animals, but in pets too.

Other worldwide challenges, such as the awareness that dangerous viruses like Ebola can be transmit-

ted from animals to humans, force scientists and decision-makers  to look beyond the boundaries of 

their own disciplines. They have even had to consider environmental science, as drug residues in the 

environment may cause  toxicity in wildlife and other environmental concerns. 

At the beginning of the 21st century, there is a growing insight that all life on earth is linked and that we 

should look even wider than medicine alone. Today, for example, Campylobacter infection is the most 

frequently reported bacterial gastroenteritis in humans in Belgium. For this food-borne pathogen it 

is becoming clear that the burden of disease in humans, contrary to the situation with Salmonellosis, 

cannot be significantly reduced through preventive measures in the food chain alone, because it is 

widespread in the farm environment. An interdisciplinary approach will be necessary to combat this 

disease successfully.

Increases in human population, intensive farming involving large numbers of animals and the presence 

of wildlife in urban environments are factors that interact with public health. To combat these different 

types of health threats, an integrated approach bringing together physicians, veterinarians and 

environmental scientists is essential. Education programmes for scientists offer great opportunities in 

ensuring that interdisciplinary collaboration takes place to promote global health. Close cooperation, 

particularly in university-level education, makes it possible to learn from other scientific disciplines which 

have developed almost independently over the past century, each with its own needs, opportunities and 

possibilities.
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Project manager | Dr Viviane Van Casteren

The Ambulatory Care Health 
Information Laboratory
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Providing good care and avoiding serious complications for the growing number of 

chronic patients is a priority for public health authorities.

In 2009, the Belgian health authorities launched care trajectories (CTs) for specific groups of 

diabetics and chronic kidney disease patients. In CTs, general practitioners (GP) coordinate 

high quality care in collaboration with other care givers, inform patients effectively and 

motivate them to meet patient-GP defined targets, for example blood sugar levels. These 

can be monitored by the GP and by patients using process and health outcome indicators.

The ACHIL (Ambulatory Care Health Information Laboratory) study assessed whether 

inclusion  in a CT leads to better quality of care and to better health for chronic patients.

Background

The Belgian care trajectories (CT) for chronic kidney disease (CKD) patients and for diabetes 

mellitus type 2 (T2DM), implemented in June and in September 2009 respectively, aim to provide 

integrated, evidence-based, multidisciplinary patient-centred care, based on the chronic care 

model. The final goal of this care program is to obtain better outcomes for patients, to prevent 

or slow down the process of disease-related deterioration of the patient and to prevent major 

complications, such as dialysis, renal transplantation or major cardiovascular complications.

The T2DM-CT-program targets patients in transition from oral anti-diabetic treatment to insulin 

treatment and patients on 1 or 2 insulin injections or on GLP-1 analogue treatment.

The CKD-CT program targets patients with deteriorating renal function of less than  

45 ml/min/1.73m3 (eGFR) and/or with proteinuria of more than 1 g.

  September 2009  ›  December 2013

5 INSTITUTIONS 5 TEAMS 7 PEER-REVIEWED PUBLICATIONS

type 2 diabetes mellitus | chronic kidney disease | quality of care | primary care
chronic disease management

HEALTHCARE EVALUATION

Project summary
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The research project ACHIL (Ambulatory Care Health Information Laboratory) studied the 

adherence of CT patients during the early phases of CT program implementation, their uptake of 

incentives for self-management, whether the CT program was targeting the appropriate group 

of patients, how care processes for these patients evolved over time and whether inclusion in 

the CT led to better quality in terms of processes and outcomes of care.

Methods

This observational study covered the period 2006-2011 and concerned CKD patients who 

started a CKD-CT between 01/06/2009 and 31/12/2011 and T2DM patients who started a  

T2DM-CT between 01/09/2009 and 31/12/2011. 

Four data sources were used: (1) outcome data, from (electronic) patient records (EPRs) on all 

CT patients, provided by general practitioners (GPs); (2) reimbursement process data on all  

T2DM-CT and CKD-CT and on clinically comparable patients; (3) data from a sample of CT 

patients and clinically comparable patients from an EPR-based regional GP network and (4) a 

paper-based national GP network.

Through multilevel analysis of cross-sectional and longitudinal data, the effect of CT inclusion 

on processes and outcome was estimated, controlling for potential confounders.

Results

By the end of 2011, data on 12,889 CKD-CT and on 18,250 T2DM-CT patients had been collected. 

Eligible patients who were admitted to the CT program in the early phases of implementation 

were mainly those who were motivated and able to make progress in their disease trajectory. 

Approximately 50% of the T2DM-CT patients had received reimbursement for a glucometer 

and nearly 60% had had at least one consultation with a diabetes educator. Among the  

CKD-CT patients, 26% had received reimbursement for a blood pressure measuring device. 

The CT program recruited T2DM and CKD patients who had been difficult to control in the 

past. In the years prior to the start of the CT, there had been a gradual improvement in the 

follow up of these patients. Moreover, compared to non-CT patients, the proportion of  

T2DM-CT patients adhering to the recommended frequency for monitoring of parameters, such 

as HbA1c, increased significantly around the start of the CT. The CKD-CT program significantly 

increased the frequency of monitoring of process parameters in CKD patients. Some data 

sources, although not all, suggested there had been an improvement in certain outcomes, such 

as HbA1c, after CT inclusion.

Conclusions

According to this study, CT enrolment is associated with better quality of care processes 

compared to non-CT patients. This improvement was found in several of the data sources used 

in this study. Results for the outcome parameters, however, remain inconclusive.
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The ACHIL project is the first nationwide evaluation of the effectiveness of a new 

chronic care program implemented in Belgium in 2009, in terms of quality of care 

(processes of care and clinical outcomes of care). The CT paradigm shift results

in a joint venture between patient, GP and other care providers and defines,

by means of a contract, the role of each of them in maintaining the highest level 

of health for the patient. The ACHIL project studies whether patients included 

in a care trajectory benefit from better follow up and better clinical outcomes 

according to (inter)national guidelines. This first evaluation of CT program took 

place in the early phase of care program implementation. The project played

a crucial role in the decision making process by the public health authorities

to continue to finance this care program.

The limitation of this study is that it concerns a one-time evaluation of a care 

program in its early phase of implementation. No conclusions can be drawn 

regarding the sustainability of the observed effects.

In the meantime, the public health authorities decided on an extension of the 

care program for T2DM patients. The so-called pre-trajectory T2DM, launched

on 1 February 2016, covers all T2DM patients, with the exception of T2DM patients

in a CT or covered by a diabetes convention.

Recently, negotiations started with the public health authorities in order to carry 

out a second evaluation in 2017 on the effectiveness of the CKD and T2DM CT 

programs as well as a first evaluation of the effectiveness of the T2DM

pre-trajectory-care program, for patients in an earlier phase of their disease

who are not included in a CT or a diabetes convention. 

Goal

The ACHIL project studied the quality of care 

processes and outcomes in the early phases of CT 

implementation and the years preceding the start of 

the CT. 

We observed a gradual increase in the proportion of 

CT patients with appropriate follow-up of biological 

parameters, such as HbA1c for T2DM patients or 

creatinine for CKD patients in the years before starting 

the CT. Over and above this secular trend prior to the 

CT start, we observed a significant acceleration in 

the rate of increase of the proportion of CT patients 

receiving adequate care around the start of the CT 

(Figure 1). 

Figure 1. Evolution in proportion of CKD-CT patients
with >=1 measurement of biological parameters in a 1 year 
period in the months preceding and following CT start, 
IMA 2006-2010. After this significant increase, the process 
parameters decreased slightly, but nevertheless remained 
at a higher level compared to the pre-CT levels. 

Research outcomes
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The significant increase in the proportion of T2DM-CT 

patients with at least 3 HbA1c measurements every 12 

months which we observed around the start of the CT 

was far less pronounced among other T2DM patients 

(Figure 2).

For CKD-CT patients, no control groups could be 

defined in the IMA dataset.

Regarding the impact of the CT on outcomes of care, the ACHIL data are inconclusive. The compulsory 

outcome data from all Belgian GPs showed a significant decrease in HbA1c after the CT started (a 

lower value means a better outcome) among three cohorts of T2DM-CT patients, whose CTs started 

in 2009, 2010 and 2011 respectively (Figure 3). This finding for HbA1c was confirmed by the Intego 

dataset. For other biological and clinical outcome measures such as LDL cholesterol, blood pressure 

and BMI the significant decrease after CT start found in the compulsory data was not corroborated 

by the Intego dataset.

Figure 2. Evolution in the proportion of T2DM-CT patients 
with >=3 HbA1c measurements  in a 1 year period before and 
after the official start of the T2DM2-CT program (01/09/2009), 
compared to other groups of diabetes patients, IMA, 2006-
2010. 

Figure 3. Evolution of HbA1c value in T2DM-CT patients by year when CT was started (2009, 2010, 2011), central pillar, 2008-2011.

In this first evaluation of effectiveness of the CT program, a triangulation methodology was applied 

which combined data from four data sources. 

Central pillar

This data source was the result of the compulsory recording of four parameters (HbA1c, LDL 

cholesterol, blood pressure and BMI) for T2DM patients and of six parameters (eGFR, haemoglobin, 

creatinine, parathormone, blood pressure, renal diagnosis) for CKD patients, with at least one value 

per parameter, by Belgian GPs for all CT patients. Data were received on 30,533 CT patients out of 

38,713 CT patients (79%) for whom the NIHDI (National Institute for Health and Disability Insurance) 

received CT-related reimbursement claims. Data were entered by GPs using a secure web application, 

Methods
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either manually or with the help of automatic data extraction from electronic patient records (EPRs), 

encrypted and sent to the Scientific Institute of Public Health. The data collected cover the period 

from 1 June 2008 to 31 December 2011, making it possible to conduct an observational retrospective 

cohort study. 

IMA pillar

This pillar drew on the Intermutualistic Agency (IMA)’s administrative database of national 

compulsory health insurance data which includes data from all seven Belgian not-for-profit health 

insurance providers. This database contains information on all reimbursed medications, medical and 

paramedical interventions and hospital admissions as well as on socio-demographic data from all 

Belgian citizens who have health insurance. Data relevant to the aims of this project were collected 

covering the period between 1 January 2006 and 31 December 2010, enabling an observational 

retrospective cohort study. Regarding T2DM patients, data concerned the frequency of measurement 

for HbA1c, LDL cholesterol, serum creatinine, the number of encounters with selected care providers, 

prescriptions for glucometer, flu vaccination, consultations with diabetes educator and statin 

prescriptions. Comparisons on care processes were made with diabetic patients in another care 

program and with patients without a dedicated care program.

Regarding CKD patients, data concerned the frequency of measurement for proteinuria, creatinine, 

haemoglobin, haematocrit, calcium, phosphate, bicarbonate, 25-OH vitamin D, parathormone, LDL 

cholesterol, statin prescriptions, flu vaccination, prescription of blood pressure measurement device, 

number of encounters with selected care providers, consultations with dietician.

Intego registration network

The Intego network, operational since 1997, is an EPR-based network of 54 voluntarily participating 

GP practices in Flanders, all using the same EPR software. The network is coordinated by the 

Academic Centre for General Practice at the Katholieke Universiteit Leuven. The network covers 

approximately 1.95% of the Flemish population. Information was extracted on all encounters and 

included individual demographic and administrative data, clinical and laboratory parameters, 

vaccinations and prescriptions.

The data used in this study covered the period between 1 January 2006 and 31 December 2011, 

enabling an observational retrospective cohort study. Data concerned frequency of measurement 

and values for HbA1c, LDL cholesterol, blood pressure, BMI, serum creatinine, flu vaccination and 

statin use for the T2DM patients and frequency of measurement and values for eGFR, proteinuria, 

haemoglobin, 25 OH vitamin D, blood pressure, cholesterol, weight, flu vaccination, statin use, 

nephrotoxic medication (NSAID).
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Sentinel Network of General Practices

The Belgian Sentinel Network of General Practices (SGP), operational since 1979, is a paper-based 

nationwide network which collects data from approximately 140 voluntarily participating practices 

on a limited set of parameters related to specific health problems (40). The network covers about 

1.5% of the total Belgian population. Type 2 diabetes and CKD were among the themes recorded in 

2010 and 2011 respectively. Cross-sectional data concerned CT inclusion or reasons for non-inclusion 

of eligible T2DM or CRF patients. Clinical and biological parameters for T2DM patients concerned 

the three most recent values for blood pressure and weight, and the most recent values for height, 

HbA1c and LDL cholesterol. For CRF patients, the clinical and biological parameters concerned the 

four most recent values for blood pressure and weight, eGFR, creatinine, and the most recent value 

for height.

Data analysis

Logistic and continuous multilevel analyses were carried out to study the effect of inclusion in the 

CT on achieving a care process or a health outcome target, controlling for potential confounders. 

Public Health Triangulation (PHT)* methodology was applied combining the inference of the four 

data sources, as each source has its own strengths and weaknesses. 

*PHT is defined by Rutherford et al as “the process of reviewing and interpreting existing data sources that bear on different facets of 

a broad public health question in order to identify factors that underlie the observed data and to assist with public health decision-

making and actions”.

The ACHIL project examines data from the early phases of CT implementation and the years preceding 

the CT start. The data used cover the period from 2006 to 2011.

The limitation of this study is that it concerns a one-time evaluation of a care program in its early 

phase of implementation. No conclusions can be drawn regarding sustainability of the observed 

effects. Some of the results, mainly those for outcomes, are inconclusive.

Meanwhile the public health authorities have decided to extend the care program for T2DM patients. 

The so-called pre-trajectory T2DM, launched on 1 February 2016, covers all T2DM patients not included 

in a CT or a diabetes convention. 

Recently, negotiations started with the public health authorities in order to carry out a second  

evaluation in 2017 of the effectiveness of the CKD and T2DM-CT programs as well as a first evaluation 

of the effectiveness of the T2DM pre-trajectory-care program (ACHIL project, part 2).

Project progress
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Project managers | Cristina Valencia - Dr Naima Hammami

Prevention of central line-associated 
bloodstream infections in intensive care 
units: an international online survey

 Health care         Health information         Lifestyle & prevention         New technology         One health

Central line-associated bloodstream infections (CLABSI) occurring in the intensive 

care unit are serious, costly, potentially lethal, and largely preventable. Prevention 

practices have a strong evidence base but ensuring compliance with clinical practice 

guidelines is a problem. We conducted an online survey that was made available online 

in 10 languages in order to document knowledge, attitudes and practices regarding 

CLABSI prevention in intensive care units worldwide. A total of 3,407 respondents from 

95 countries provided complete responses. More than 80% of respondents reported 

the existence of CLABSI prevention guidelines in their ICU, demonstrating awareness 

of the problem; nevertheless, overall compliance with CLABSI prevention practices 

was low. This survey identified the different priorities for improvement; these differ 

between countries.  Detailed country-specific results will be made available online to 

allow countries to tailor interventions for improvement in CLABSI prevention to their 

own needs.  

Background and objective

Central line-associated bloodstream infectionA (CLABSI) occurring in the intensive care unit 

are is common, costly, potentially lethal and largely preventable. Prevention practices have a 

strong evidence base but ensuring compliance with clinical practice guidelines is a problem.  

Monitoring processes, such as compliance with guidelines, and outcomes - CLABSI rate - is 

a necessary component of any intervention aimed at CLABSI prevention (“if you cannot 

measure it, you cannot improve it”).  Our objective was to document knowledge, attitudes 

and practices regarding CLABSI prevention in intensive care units worldwide to identify 

priorities for improvement.  

  October 2014  ›  March 2015

7 INSTITUTIONS 7 TEAMS 1 SUBMITTED PUBLICATION

healthcare associated infection | central line-associated bloodstream infections |  
bloodstream infections | prevention practices | intensive care units | surveillance

HEALTHCARE EVALUATION

Project summary
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Methods

Data collection: A survey targeting medical doctors and nurses working in intensive care 

units was available online in 10 different languages from 10  June 2015 to 31 October 2015. 

Dissemination was done through international and national ICU societies. It included 

questions on clinical practices, and measurement of processes and outcomes.  

Data analyses: Descriptive statistics for country-specific results. Based on the 2015 World 

Bank classification, we categorised countries as low, middle and high income, and computed 

weighted estimates for these categories using total country population as the weight. Only 

countries providing at least 10 completed responses (arbitrary cut-off) were included in the 

weighted estimates. 

Results

A total of 3,407 respondents from 95 countries provided complete responses, 40% of whom 

were nurses. No low-income country provided the minimum of 10 responses. Data from 

14 middle-income countries (MIC) and 27 high-income countries (HIC) providing at least 10 

responses were used to compute the weighted estimates. Availability of written CLABSI 

prevention guidelines in their ICU was reported by 80% (MIC) and 81% (HIC) of respondents. 

Combined compliance to four recommended practices at central-line insertion, without 

use of the two non-recommended practices, was 23% (SE=1.7) in MIC and 62% (SE=1.4) in HIC. 

The (non-recommended) femoral vein was reported as being used always or most of the 

time for central-line insertion by 15% (MIC), and 11% (HIC).  Dry dressing was changed more 

often than necessary by 31% (MIC) and 40% (HIC); so was transparent dressing  (70% of MIC,  

40% of HIC). Daily assessment of the need for a central line (in order to remove quickly 

unnecessary CL and decrease exposure) was reported by 60% (MIC) and 73% (HIC). Despite 

more than 90% of the respondents agreeing that measurement is essential for improvement, 

only few were able to report the actual CLABSI rate in their unit. These aggregated estimates 

hide wide variation across countries. 

Discussion and conclusion

The large number of respondents and the large proportion of ICUs where CLABSI prevention 

guidelines are available likely reflect the interest and awareness of the ICU community in the 

issue of CLABSI prevention. Our study documents low compliance with CLABSI prevention 

practices in ICUs.

Selection and reporting bias led to our results overestimating these practices; therefore, 

weaknesses identified seem robust enough to identify interventions for improvement. 

Implementation and adherence to existing guidelines on insertion and maintenance of CL 

need to be reinforced at ICU level. Improving knowledge of clinical guidelines is far from 

sufficient to improve practices, but it is a prerequisite. 
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Priorities for improvement differ between countries, and detailed country-specific results 

will be made available to allow countries to identify tailored interventions for improvement 

in CLABSI prevention.

Results

A total of 3,407 complete responses from 95 countries were received. Fourteen middle-income 

countries (MIC) and 27 high-income countries (HIC) provided 10 or more responses and were 

used to compute weighted estimates as follows: combined compliance with four recommended 

practices (hand hygiene before CL insertion, using a mask, a cap, sterile gloves and sterile 

gown, using chlorhexidine > 0.5% in alcohol for skin preparation, and using sterile drapes to 

cover patient from head to toes) without the use of the two non-recommended practices 

(using antimicrobial ointment at the insertion site and administering systemic antimicrobial 

prophylaxis for CLABSI prevention) was reported by 23% (SE=1.7) and 62% (SE=1.4) of MIC and 

HIC, respectively. 11% (HIC) to 15%  (MIC) of respondents still reported the non-recommended 

femoral vein as the as the most used insertion site in their ICU. Daily assessment for the need 

of a central line was reported by 60% (SE=2.0) (MIC) and 73% (SE=1.2) (HIC). 73% (SE=1.8) and 81% 

(SE=0.1) reported counting CLABSI routinely, yet only 16% (SE=1.5) and 26% (SE=1.4) were able to 

report their data. A majority of respondents (80%) report the existence of CLABSI prevention 

guidelines in their ICU, demonstrating wide awareness of the CLABSI problem Results varied 

widely between countries. 

Conclusions

This international study showed that there is clear interest and awareness in the ICU 

community for CLABSI prevention, but implementation and adherence to existing guidelines 

on CL insertion and maintenance need to be reinforced in ICUs. Areas for improvement in 

practices (clinical and measurement) related to CLABSI prevention in ICUs have been identified 

and include: full barrier precautions, reduction of device exposure through daily assessment 

of CL, and use of data to monitor progress in preventive actions. Priorities for improvement 

differ from country to country.

To document attitudes and practices (clinical and measurement) regarding 

CLABSI prevention in intensive care units worldwide in order to assess 

compliance with CLABSI prevention guidelines, its measurement and identify 

priorities for interventions.

Research outcomes

}

}

Goal
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Cristina Valencia

Dr Marie-Laurence Lambert

Dr Antonella Agodi Dr Alain Lepape Prof. Dr Jean-Louis Vincent Dr Eduardo Palencia Herrejon

Partners

Funding

Peer-reviewed publications

Dr Naima Hammami Prof. Dr Stijn Blot

The project is finalised and the manuscript is drafted. The project will be presented at the 36th  

ISICEM conference as well as WIV-ISP’s Tuesday Scientific Seminar.

Pending submission to ICM (Intensive Care Medicine) journal

Project progress

Between June and October 2015, we disseminated an online questionnaire in 10 languages to 

medical doctors and nurses working in ICUs through national and international ICU societies. We 

investigated clinical practices related to central line (CL) insertion, maintenance and measurement of 

CLABSI-related data. Countries were categorised as high, middle, or low income according to the World 

Bank definitions. We computed weighted estimates (% and standard error, SE) for countries providing 

at least 10 complete responses. In addition, detailed country-specific results were computed and will 

be available in a separate (open-access) document.

Methods

Partners
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Project manager | Dr Johan van Bussel

The healthdata.be project:  
Minimalisation of the registration burden, 
Maximalisation of Return On Information

 Health care         Health information         Lifestyle & prevention         New technology         One health

Healthdata.be provides an answer to the current fragmentation in health-related 

data and so contributes to the development of a Health Research System for Belgium. 

As a technical service provider for research projects, Healthdata.be focuses on the 

simplification, standardisation and automatisation of business processes, data 

collection architecture, information architecture (terminology), data management 

and feedback reporting. For the data providers, this should lead to a reduction in the 

administrative burden, more time for the patient and therefore a higher quality of care. 

For the researchers, this new way of working should result in more time for research and 

so a higher quality of research. The benefits envisaged for the government which is the 

sponsor are the faster implementation of research projects and therefore more rapidly 

available results for policy support, at a lower global cost for these research projects.

Context

In today’s Belgian healthcare system, many data flows with different objectives co-exist: 

administrative data flows, data flows assuring the continuity of care, the traceability of a 

disease, drug or implant, as well as data flows regarding the quality of care. The latter are 

typically organised in scientific data collections – the so called “patient registries”. Over the past 

decades, a large number of registries have been created, leading to a substantial registration 

burden for many of the data providers involved, the latter ranging from large hospitals to 

individual general practitioners. These registries are furthermore characterized by a large 

degree of heterogeneity in data-collection methods as well as in information architecture. 

 January 2014  ›  ongoing

1 INSTITUTION 1 TEAM

ehealth | research | business processes | data collection | data management |  
information architecture | information technology | change management

3

HEALTH AND DISEASE 
MONITORING

Project summary
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These concerns gave rise to a round-table conference, leading to the eHealth Action Plan 2013-

2018. One of the priorities of this plan - the inventarisation and consolidation of registries 

(Action Point 18) - was dedicated to healthdata.be, a new scientific department within the 

legal body of WIV-ISP. The legal basis of this department is constituted by the various health-related 

provisions of the Act of 10 April 2014, which led to this initiative of the RIZIV-INAMI and  

WIV-ISP (Section 9).

The main objective of the healthdata.be project is the facilitation (in terms of technology 

and process management) of data exchange between healthcare professionals, patients and 

researchers according to the “only-once” principle and re-use of data, in order to increase 

public health knowledge and to adjust health care policy, in compliance with the privacy of 

patients and healthcare professionals and medical confidentiality.

This service is not exclusively for researchers of WIV-ISP or other federal institutes, but also 

for Community and Regional governments responsible for health and healthcare, as well 

as for private legal bodies such as patient organisations, professional associations and 

the pharmaceutical industry. As for the latter, the healthdata.be services were included in 

the “Future pact between the patient and the pharmaceutical industry” (2015) and were 

provided for in the “Future pact between the patient and the medical device industry” (2016, 

in progress), both initiatives of the Federal Minister of Health.

As a service provider for researchers and their data providers, the Healthdata.be project 

focuses on the simplification, standardisation and automatisation of business processes, 

data collection architecture, information architecture (terminology), data management and 

feedback reporting.

Planning

In the first phase of the healthdata.be project (2014-2017), the focus is on the design, 

development and implementation of the technical services and the migration of 42 existing 

patient registers managed by WIV-ISP and RIZIV. Examples of projects are research on rare 

diseases, HIV-AIDS, diabetes, influenza, common childhood vaccine-preventable infectious 

diseases, nosocomial infections, medical devices (pacemakers, stents, hip & knee, etc.), 

rheumatoid arthritis etc. Implementation is divided into 3 phases. Registries are classified per 

phase based on objective complexity criteria and policy priorities.

Architecture

One of the key principles of the eHealth 2013-2018 action plan is the “only-once” principle. 

This means that clinical information must be documented in the primary systems of hospitals, 

laboratories etc. and extracted for research rather than coded a second time in a specific 

research application. To facilitate the re-use of previously coded information in primary 

systems (EPD, LIMS, etc.), a local client software, called “Health data for data providers” 

(HD4DP), was developed by the healthdata.be team. This free and open software package 
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also supports the manual completion of forms in case not all information is available in the 

primary system. 

The data collected at the hospitals, laboratories, etc. is transferred in a pseudonymised form, 

using the services of the national eHealth-platform, which acts as a trusted third party.  

As a result, the researcher never knows the identity of the included patients. 

Researchers can monitor the data collection with the software “Health data for researchers” 

(HD4Res), developed by the healthdata.be team. HD4RES can also be used for data quality 

feedback to the data providers.

Information architecture

The health data project also standardises the variables and value sets used across all projects. 

To do this, it implements the Clinical Building Blocks (CBB’s) developed by the Dutch NICTIZ & 

NFU. These CBB’s are an implementation of the ISO Technical Standard 13972:2015(en): Health 

informatics — Detailed Clinical Modeling, characteristics and processes, and they prioritize 

SNOMED-CT concepts in the value sets of the data elements.

Data warehouse

A data warehouse has been developed (using SAS and DB2) supporting researchers in data 

validation, the analysis of the data, and reporting to the stakeholders of their project. 

Security

A strict user & access management system is implemented and patient identifiers (already 

pseudonymised) are coded a second time to prevent the merging of data sets without 

authorisation. Furthermore, an audit tool is implemented (IBM InfoSphere Guardium) to log 

the users, their actions and the results of these actions.

Healthdata.be provides an answer to the current fragmentation in the data  

and resources that are used today, and thus contributes to the development  

of a Health Research System for Belgium. Once fully operational, healthdata.be  

will have a great impact on the Belgian healthcare and research landscape, 

causing significant efficiency gains on both the data providers’ and the 

researchers’ side, improved data security and an important return on 

information for data providers and the sponsoring government via the online 

reporting application healthstat.be. Faster implementation of research projects 

leads to more rapidly available results for policy support.

Goal
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Inventory

One of the first realisations of the healthdata.be team, in collaboration with the Belgian Health 

Care Knowledge Centre (KCE), is a publicly accessible online inventory (http://www.healthstat.be)  

of more than 160 patient registries funded by the Belgian government, with a detailed 

description of the organisation as well as the parameters collected per registry. 

Business Processes

The work package “Business Processes” has resulted in a detailed end-to-end description of 

all actions and partners needed for the creation and maintenance of a patient registry. These 

business processes are operationalised in a web application where the progress of all projects 

can be tracked (http://www.healthdata.be/bpp/). 

Architecture

The generic open data collection architecture was approved by the Architecture Working 

Group (06/03/2015), the Health Sectoral Committee (21/04/2015) and the eHealth-platform 

(22/04/2015). Key components in this architecture are the software packages HD4DP 

(https://demo.healthdata.be/hd4dp) and HD4RES (https://demo.healthdata.be/hd4res), both 

developed by the health data team.

Commercial and non-profit health IT organisations have adopted and integrated the health 

data architecture in their own products and services.

Roll-out of the data collection software for scientific research (HD4DP and HD4RES) 

In August 2015, the health data team started with the remote installation of HD4DP in general 

and university hospitals in Belgium. By 31.12.2015, HD4DP was installed in approximately 80% 

of Belgian hospitals.

The projects that will migrate towards the health data platform are very diverse:

  Some projects cover the total population, others use sampling methods;

   Some projects collect only once a year, others collect data more frequently, some almost 

in real time;

   Some projects collect mainly laboratory test results, others a wide range of health (care) 

information, including socioeconomic information.

Methods
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Patient registries “in production”

The Belgian Cystic Fibrosis Registry was the first project that was put into operation. 

On 14.09.2015, the first data was received for this project. By 31.12.2015, 6 projects were 

in operation: Belgian Early Warning System for Drugs; Belgian Neuromuscular Disease 

Register, Central Register of Rare Disorders, IQED children and adolescents, IQED Foot 

clinics and “Sentry” Network of Hospitals for Severe Acute Respiratory Illness. The data 

collection definitions of all projects in production are published in a central digital catalogue  

(http://www.healthdata.be/dcd/).

Development of a data warehouse

In November 2015, a data warehouse was established. This data warehouse includes a 

staging area with data validation tools, a central data warehouse, an internal statistical 

analysis environment and an external reporting environment. By 31.12.2015, the data of 18 

projects had migrated towards the data warehouse. For 8 projects, feedback reports are 

ready to be put up on https://www.healthstat.be.

3
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Toxicological evaluation of substances 
included in the Database of Substances 
known by Member States of Council of 
Europe and used in Food Contact Materials

 Health care         Health information         Lifestyle & prevention         New technology         One health

A  H E A L T H Y  L I F E  F O R  A L L

Before consumption, food can come into contact with many different materials 

and articles during its production, processing, storage, preparation and serving. 

These Food Contact Materials (FCM) can be an important source of chemical food 

contaminants that may endanger human health. Currently, despite the widespread 

use of FCM, many substances used in their manufacture have not been evaluated for 

safety at the European level. Therefore, a strategic approach is needed urgently to 

assign priority to compounds requiring further evaluation.

Consumers are exposed to a number of substances that could have a detrimental impact 

on their health. FCM as a source of contaminants have received little attention despite 

their global use. For plastics, the regulation requires evaluation of the substances used to 

manufacture these materials. However, in practice, transfer of hundreds of other substances 

into food from plastics and also from other materials (mainly paper and board, coatings and 

printing inks) is found by chemical analysis. The vast majority of these substances are not 

even identified or evaluated. In the Advisory Forum of EFSA, delegates have called for urgent 

elaboration of new global approaches for the risk assessment of FCM. 

In this project, a database consisting of nearly 10,000 substances known by the Member 

States of the Council of Europe and used in FCM was developed based on the information 

available from national legislations, regulations and directives of the European Commission, 

and resolutions of the Council of Europe. It is a comprehensive database containing both 

  November 2015  ›  August 2016

1 INSTITUTION 2 TEAMS 

food contact materials | database | Q(SAR) | threshold of toxicological concern
council of Europe

FOOD RISK LIMITATION

Project summary
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in the database consists of a chemical identifier in the form of name or CAS number, which 

was used to retrieve information on the chemical and physical properties of the substance 

from PubChem. 

Subsequently, information on carcinogenicity, mutagenicity, reproductive toxicity, respiratory 

sensitisation and effects on the endocrine system was collected from the European CHemicals 

Agency (ECHA) database, the SIN list (chemicals that are considered to meet all EU criteria for 

being substances of very high concern based on EU chemicals regulation REACH) and the 

TEDX list (substances with the potential to affect the endocrine system, compiled by the US 

endocrine-disruption research NGO) and added to the database. This information provides 

further indications on whether these substances pose a threat to human health. 

However, for thousands of substances present in the database, no safety evaluation has 

been performed at the European level. Therefore, a strategic approach is needed urgently to 

assign priority to compounds requiring further evaluation. A potential approach is to use the 

concept of threshold of toxicological concern (TTC), which is recognised by EFSA as a useful 

screening tool for priority setting or for deciding whether exposure to a substance is so low 

that the probability of adverse health effects is low and that no further data are necessary. 

Since this approach is based solely on the structural chemical characteristics and estimated 

exposure, it can be used to assess health concerns of chemicals with limited or no specific 

toxicity data. The TTC approach is designed as a decision tree based on structural alerts for 

genotoxicity, neurotoxicity and Cramer classification. Depending on the absence or presence 

of these structural alerts, different human exposure thresholds have been established, 

below which a substance is considered to have a very low probability of an appreciable risk 

to human health. 

Importantly, the approach cannot be applied to certain structural groups of substances, such 

as high potency carcinogens (i.e. aflatoxin-like, azoxy- or N-nitroso-compounds, benzidines, 

hydrazines), inorganic substances, metals and organometallics, proteins, steroids, substances 

that are known to bioaccumulate, nanomaterials and radioactive substances. Before 

applying the TTC approach to substances in the database, exclusion criteria are first verified. 

Next, the presence of structural alerts for genotoxicity is assessed by using the in silico rule-

based programmes Toxtree, OECD QSAR Toolbox and VEGA. Afterwards, neurotoxicity of the 

substances is investigated, but only organophosphates and carbamates are considered. 

Finally, the in silico software Toxtree is used to assign the substances to one of the three 

Cramer classes, with Class I assigned to substances with a low level of oral toxicity, Class II 
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features for toxicity as in Class III, and Class III assigned to substances with complicated 

structures that show no strong initial impression of safety and may even suggest significant 

toxicity. All data necessary for the application of the TTC concept are currently present in the 

database and will be used to assign risk indicators to each substance.

The database is currently being used as a unique valuable resource by companies, regulatory 

bodies and research institutions to obtain documented information on substances used in FCM. 

Access to the database for public stakeholders is granted free of charge, and industries and 

industrial organisations can obtain an access after the payment of a yearly subscription fee. 

The database is accessible at https://fcm.wiv-isp.be/

By the end of the project, all data necessary for the application of the TTC concept will 

be included in the database. The database can be used to assign risk indicators to each 

substance to assign priority to substances of potential concern that should be evaluated 

further to protect human health. 

At present, thousands of substances are used in FCM without any evaluation of 

their toxicity. Since it is impossible to evaluate all these compounds in a short 

time, a strategy is being developed to assign priority to the large number of 

substances. Compounds with the highest priority may be of potential concern 

to consumers and should be evaluated further in order to protect human health. 

Consequently, the proposed strategy will help to prevent food crises due to the 

migration of non-evaluated substances from FCM. In 2005, for example, Italian 

authorities withdrew about 30 million litres of infant milk from the market due 

to the presence of photoinitiator 2-Isopropylthioxanthone (2-ITX). Application 

of the proposed strategy will help to avoid health risks and economical damage 

associated with such events. Additional value of the strategy is the integration 

of both legislative and scientific information, thus making the database a unique 

resource. 

Goal

Research outcomes

4
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Partners

At present, the database comprises information collected from existing inventories and in 

silico rule-based programmes. Next, the database will be completed with all data necessary 

for the application of the TTC concept.

Project progress

First, a database on FCM substances was compiled using information from regulations and 

directives of the European Commission and from existing inventories of the Council of Europe 

and national legislations. Second, information from inventories of (suspected) hazardous 

substances was added to the database. These lists included the Harmonized C&L inventory, 

the Candidate List of substances of very high concern for Authorization (SVHC list), the Annex 

xiv or the Authorization List of REACH, the SIN List and the TEDX list. 

Next, in silico rule-based programmes were used to collect information regarding structural 

alerts on genotoxicity and the Cramer classification. Information related to the exclusion 

categories of the TTC concept and the neurotoxicity of the substances was added to the 

database. 

Finally, the above information was combined and the TTC concept was applied to prioritise 

the substances used in FCM. 

Methods

Partners

Dr Birgit Mertens Dr Els Van Hoeck

Padmaja Kamath

Ing. Fabien Bolle Dr Christiane Vleminckx

Funding
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Project manager | Dr Tinne Lernout

Tick-borne diseases in Belgium: 
identifying and communicating 
disease burden

 Health care         Health information         Lifestyle & prevention         New technology         One health

HEALTH AND DISEASE 
MONITORING

A  H E A L T H Y  L I F E  F O R  A L L

 November 2015  ›  December 2018

5 INSTITUTIONS 7 TEAMS 

research | Lyme borreliosis | PTLDS | tick-borne diseases | cohort study | burden of disease DALYs

We will follow approximately 800 patients with Lyme disease over 6 to 24 

months, through repeated rounds of questioning. Information will be collected on 

acute symptoms, persistent symptoms after treatment (e.g. fatigue, muscular pain 

and concentration problems), the impact of these symptoms on quality of life and 

related financial costs. The role of co-infections with other pathogens also transmitted 

by ticks as a risk factor for post-treatment symptom occurrence, as well as other risk 

factors, will be studied. Patients presenting to a general practitioner with fever after a 

tick bite will be screened for other, less common, tick-borne pathogens to evaluate the 

occurrence of these diseases in Belgium. This study addresses the need for objective 

data to evaluate the contribution of Post-Treatment Lyme Disease Syndrome (PTLDS) 

to the burden of Lyme borreliosis in Belgium. The results will be used to inform the 

general public, patients associations, policymakers and healthcare providers on the 

importance of Lyme disease in Belgium and highlight potential improvements to clinical 

practices currently in use (e.g. misuse of antibiotics).   

Lyme disease, a multisystem infectious disease caused by Borrelia burgdorferi sl, is the most 

prevalent disease transmitted by ticks in Europe. In Belgium, it is estimated that, every year, 

approximately 10,000 people consult a general practitioner with erythema migrans and  

200-300 people are hospitalised due to Lyme disease. Although, up to now, no increase in the 

incidence of Lyme disease has been observed (based on the long-term surveillance systems 

in place), the disease represents a significant health and cost burden for the population and 

the health system, which has not yet been assessed objectively. 

Project summary

5 
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the joints and more rarely, the heart or eyes. Despite adequate antibiotic treatment, some 

people seem to suffer from a range of non-specific symptoms (e.g. fatigue, musculoskeletal 

pain and cognitive difficulties), that persist for more than 6 months after treatment, referred 

to as Post-Treatment Lyme Disease Syndrome (PTLDS). The exact cause of this syndrome is 

not yet known, and few scientific studies have been conducted on possible risk factors.

In this research project, a cohort of approximately 800 patients with Lyme disease will 

be followed up over time (6 to 24 months), to collect information on acute and persistent 

symptoms, quality of life and costs related to these symptoms and the diagnosis and 

treatment of their disease. Patients with erythema migrans (EM), the most frequent clinical 

manifestation of Lyme, will be enrolled by a network of 200 voluntary general practitioners 

(GP). Patients with disseminated Lyme disease will be enrolled by the National Reference 

Centres (NRC) for Borrelia. In addition, each participant will enrol a person in their environment, 

matched for age and gender, to constitute a reference group. 

For the collection of data, different questionnaires will be used, including standardized tools 

(EQ-5D-5L, SF-36-Vitality and Pain, CFQ). The questionnaires for participants will be available 

in paper format and online. GPs will have to use the e-health platform for transmission of 

medical information. A  blood sample will be collected from patients with erythema migrans 

for “other” tick-borne pathogen detection, in order to study the possible impact of a co-infection 

on the occurrence of PTLDS. In addition, patients presenting to a GP with an acute illness 

(fever) within one month after a tick bite will also be screened for the presence of other 

tick-borne diseases, until a maximum sample of 500 individuals is reached. All laboratory 

tests will be conducted by the microbiology laboratory of RIVM in the Netherlands, using 

multiplex PCR technique and subsequent sequencing. 

The burden of Lyme disease will be expressed as Disability-Adjusted Life Years (DALYs). Costs 

will be estimated based on information collected through the questionnaires, as well as  

existing databases (RIZIV-INAMI, Christian Mutuality etc.). The prevalence of Anaplasma spp, 

Rickettsia spp., Neoehrlichia mikurensis, Borrelia Miyamotoi and Babesia spp. in a population 

exposed to tick bites and presenting with fever will be estimated. Multivariate logistic 

regression will be performed to determine factors associated with PTLDS. All analyses will 

be conducted using the R software.

The study will cover a period of three years in all with enrolment of patients expected to start 

in May 2016, after approval of the research protocol by the Commission for the Protection of 

Privacy (CPP) and the Ethics Committees of Cliniques Universitaires Saint-Luc and UZ Leuven.  

5 
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Following pressure from patient associations and some medical doctors, Lyme 

disease has recently been an increasingly “hot topic” in Belgium, with intensive 

debates on the burden of the disease, on possible long-lasting (“chronic”) 

symptoms and on perceived failures of the health care system. Although the 

surveillance systems currently in place allow to follow-up trends, the actual 

health and cost burden for the population and the health system cannot be 

assessed objectively based solely on the existing data. 

There is a need for objective data to evaluate to what extent Post-Treatment 

Lyme Disease Syndrome (PTLDS) and the occurrence of other tick-borne 

infections (e.g. Anaplasma spp. and Babesia spp.) contribute to the burden

of Lyme borreliosis in Belgium. 

Ultimately, the study will contribute  to a better understanding of the 

importance of Lyme disease and other tick-borne diseases in Belgium and will 

estimate  the occurrence of PTLDS. The results will be used to inform the general 

public, patient associations, policymakers and health care providers, respond 

to their uncertainties and help to reduce the misuse and overuse of antibiotics 

currently observed in patients with symptoms of unknown origin that are 

attributed to a tick-borne infection.

Goal

1| Estimation of the burden of disease of Lyme in Belgium, expressed in DALYs

2| Estimation of the costs related to diagnosis and treatment of Lyme disease in Belgium

3| Prevalence of Anaplasma spp, Rickettsia spp., Neoehrlichia mikurensis, Borrelia Miyamotoi 

and Babesia spp. in people exposed to tick bites and presenting with fever

4| Incidence of PTLDS and identification of possible risk factors

Research outcomes

The overall study design is a prospective cohort study among adult patients with a 

tick-borne disease in Belgium. Pregnant women and persons suffering from chronic 

nonspecific symptoms such as fatigue or musculoskeletal pains (fibromyalgia, chronic 

fatigue syndrome etc.) are excluded from the study. In total four groups of participants will 

be formed:

• patients with erythema migrans (EM), enrolled by GPs (n=600);

•  patients with disseminated Lyme disease, enrolled in the two hospitals linked to the NRC 

for Borrelia (n=100);

Methods

5 
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•  patients with possible other tick-borne infections (fever < 1 month after a tick bite), enrolled 

by GPs (n=max 500);

•  healthy people matched for age and gender with patients from cohorts 1 and 2, enrolled by 

participants in their environment (n=700). Within cohort 1, a nested case-control study will 

be performed to study risk factors for PTLDS, where cases (n=80) are EM patients with PTLDS 

and controls EM patients without PTLDS (n=160). The sample size of cohort 1 is calculated 

to reach sufficient power in the nested case-control, based on an estimate of 10-15% of 

patients with PTLDS.

Patients as well as physicians will fill in questionnaires  (paper or online) at regular intervals 

(T0, T1m, T6m, T12m up to T24 months), to collect information on health status and cognitive 

performance (SF-36-Vitality, CFQ), quality of life (EQ-5D-5L), direct and indirect costs of 

diagnosis and treatment of Lyme disease. Blood samples for screening for other tick-borne 

diseases will be collected for cohorts 1 and 3.

Between November 2015 and April 2016, preliminary actions have been conducted to prepare 

for the launch of the study, including writing of the research protocol, requesting privacy 

commission and ethical authorizations, writing of questionnaires etc.

Actual inclusion of patients is scheduled to begin in May 2016.

Project progress

Laurence Geebelen

Dr Katrien Tersago

Dr Tinne Lernout

Dr Steven Van Gucht

Dr Niko Speybroeck

Dr Benoît Kabamba-Mukadi Dr Hein Sprong

Dr Veroniek Saegeman Dr Philippe Beutels

PartnersPartners

Funding

Peer-reviewed publications

At least 4 publications and a PhD thesis will be published by 2020. 
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Project manager | Stefaan Demarest 

Health Interview Survey (HIS)

 Health care         Health information         Lifestyle & prevention         New technology         One health

 1997  ›  ongoing

1 INSTITUTION 1 TEAM 6 PEER-REVIEWED PUBLICATIONS

population health survey | health status | health needs | time trends |  
social inequalities in health

HEALTHCARE EVALUATION

The Health Interview Survey (HIS) is a large-scale health survey among more 

than 10,000 Belgian residents. The main purpose of the HIS is to describe the health 

status and health needs of the population. Since 1997, the survey has been organised 

every 4 to 5 years in order to monitor changes in the population’s health. The HIS is 

commissioned and co-financed by the Belgian authorities responsible for public health 

on the federal, regional and communal levels, and carried out by WIV-ISP. The survey 

is used by the authorities to identify priority domains for strategic interventions and 

ultimately to improve the health and lives of the population. 

The Health Interview Survey (HIS) is currently established as the leading health survey in 

Belgium. Every 4 to 5 years, around 10,000 individuals are surveyed in some 6,000 households. 

The first HIS in Belgium took place in 1997 and was followed by four other surveys conducted 

in 2001, 2004, 2008 and 2013. The next survey is planned for 2018. The survey is commissioned 

and co-financed by the Belgian authorities responsible for public health on the federal, 

regional and communal levels, and carried out by WIV-ISP.

The main objective of the HIS is to assess changes in the health status and health behaviour of 

the population in Belgium, accounting for three regional populations (Flemish, Walloon and 

Brussels). The HIS is designed to obtain information on people’s experience of health, their 

attitudes and health-related behaviours, the extent to which they use health care facilities 

and their use of preventive health and social services.

Project summary

HEALTH AND DISEASE 
MONITORING
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Although there are numerous sources of health data in the country, the HIS is an essential 

component of the Belgian health information system and it provides regular information 

that cannot be obtained from other sources. The main features of the HIS are: 

1| periodicity as the data are gathered at regular intervals, allowing monitoring of changes 

in the health of the population over time and the impacts of health-related policies and 

interventions; 

2| horizontal approach to data collection as different types of information are collected 

simultaneously for the same person; 

3| it provides information on health as experienced  by the respondents; 

4| wide coverage of the population as the HIS makes it possible to obtain health information 

from a representative sample of the population, including individuals who cannot be 

reached through health services. 

The specific objectives of the survey can be summarised as follows:

• Description of the health status and health needs of the population.

• Estimation of the prevalence and distribution of health indicators.

• Collection of data on health determinants.

• Analysis of social (in)equality in health and access to health services.

• Study of health consumption (including preventive care) and its determinants.

• Study of possible trends in health status, health behaviours and health care consumption 

in the population.

• International comparisons.

The ultimate aim of this data collection effort is to inform health authorities, stakeholders 

and researchers about various aspects of health in the population in order to influence policy 

and programs. The data are used widely in the country. Policymakers, advocacy leaders, 

and health professionals have used these data to inform decisions and develop programs, 

services and health policies. The data have also been used by the research community for 

specific epidemiologic and policy-relevant studies on a wide range of issues such as health 

care utilisation, health inequalities and disability in the elderly population. The HIS is also 

useful at the international level since it provides information to organisations such as 

Eurostat, WHO, UN, and OECD.

The HIS is designed as a cross-sectional interview survey repeated every 4 to 5 years in 

private households. The target population of the survey consists of all individuals residing in 

Belgium with no restriction regarding nationality or age. The widest sampling framework to 

reach this population is the National Population Register (NPR). Individuals not recorded in 

the NPR, such as the homeless or illegal immigrants are excluded from the survey by default. 
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The basic sample size is 10,000 effective interviews. This fixed number of individuals has been 

divided between the three regions: 3,500 in the Flemish Region, 3,500 in the Walloon Region 

(including 300 in the German-speaking community) and 3,000 in the Brussels Capital Region. 

These numbers allow precise estimations to be made at both the national and the regional 

levels. Respondents are selected according to a multistage sampling design, involving a 

geographical stratification process, a selection of clusters within each stratum (primary 

sampling units), a selection of households within each cluster (secondary sampling units) 

and a selection of individuals within each household (tertiary sampling units). 

Data collection is undertaken using face-to-face interviews at the participant’s home. This 

approach is chosen because it has shown important advantages in comparison with e.g. a mail 

survey approach (higher response rates) or telephone interviews (better representativeness). 

From 1997 to 2008, data were collected using Paper and Pencil Interviewing (PAPI). Since 

2013, data collection is carried out via Computer Assisted Personal Interviewing (CAPI). The 

interviews are supplemented with a self-administered questionnaire (for the participants 

aged 15+) covering more sensitive topics such as mental health, use of illicit drugs and sexual 

behaviour.

The four points below summarise the added value of the HIS data

in the field of public health:

1| The repeated cross-sectional design of the HIS allows trends to be assessed over time in a 

wide array of health topics. For instance, the HIS data have shown that since the first survey 

in 1997, the prevalence of overweight among the Belgian adult population has gradually and 

significantly increased over time from 41% in 1997 to 48% in 2013. This represents an increase 

by 16% throughout the years of the survey. In the case of obesity the increase is even steeper, 

from 11% in 1997 to 14% in 2008 and 2013, which is an increase by 27%. These national figures 

conceal important regional disparities. The Flemish and the Brussels Regions witnessed 

similar increases in the prevalence of overweight and obesity over time, whereas the 

The HIS is a policy instrument. The main aim of the HIS is to advise policymakers 

and the general public by monitoring the health of the population in Belgium 

through the collection and analysis of data on a broad range of health topics. 

These data make it possible to give a detailed picture of the health status and 

health needs of the population. The HIS is used by policymakers, health agencies 

and other stakeholders to identify priority domains for strategic interventions 

and ultimately to improve the health and lives of the population. 

Goal
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prevalence rates in the Walloon Region remained stable at a relatively high level. In view of 

the increasing obesity and overweight problem in Belgium and worldwide, the stabilisation 

of the trends in the Walloon Region is quite remarkable. Still, in 2013, the prevalence of adults 

with overweight is, after correcting for age and sex, significantly higher in the Walloon 

Region (50%) compared with the Flemish Region (48%) and the Brussels Region (44%). The 

same is also true for obesity: 16% in the Walloon Region compared with 13% in both the 

Flemish and the Brussels Regions. Such information can be used in tackling the overweight 

and obesity epidemic. The regional disparities in the level and in the trend over time are 

particularly interesting, because each region has its own public health authority managing 

health promotion and preventive care. 

2| The data are collected according to a horizontal approach, which means that different 

types of information (health status and determinants, personal characteristics, health care 

consumption etc.) are collected simultaneously for the same individuals. This allows the 

analysis of associations between health status and health determinants, the study of the 

clustering of risk factors, and the display of health characteristics by many demographic and 

socioeconomic characteristics. For instance, using data from the HIS 1997-2004, we examined 

the association between the clustering of poor health behaviours (smoking, risky alcohol 

drinking, sedentary lifestyle and poor diet) and socioeconomic status 1. The clustering of risky 

health behaviours was found to be more common among people with a lower educational 

level. In addition, among men, an increase in these educational inequalities has been seen 

between 2001 and 2004. As a conclusion, health promotion programmes should focus on the 

lower socio-economic groups and target risky health behaviours simultaneously.

3| Data collection is carried out through personal interviews, making it possible to assess 

information from the respondents’ point of view and based on their experience, including 

health perceptions, mental health, attitudes towards prevention and satisfaction with the 

health care system. For instance, since 2004, we have included questions in the HIS about 

suicidal behaviour. Suicide rates in Belgium are in fact among the highest in Western Europe, 

but few nationwide figures were available in the country as to the extent of the non-fatal 

behaviours that play a part in the suicidal process, namely suicidal ideation, plans and 

attempts. Using the HIS 2004 data, we published estimates concerning the prevalence 

of suicidal behaviours, i.e. ideation and attempt, in the adult population in Belgium, and 

explored their association with household composition2. The findings indicate that 14% 

of the adults aged 25–64 years have seriously thought of suicide at some point in their life, 

and 4% currently had such thoughts in the week prior to the survey. Moreover, almost 5% 

(1)  Drieskens S, Van Oyen H, Demarest S, Van der Heyden J, Gisle L, Tafforeau J. Multiple risk behaviour: increasing socio-economic gap over time? 
Eur J Public Health 20[6], 634-639. 2010. 

(2)  Gisle L, Van Oyen H. Household composition and suicidal behaviour in the adult population of Belgium. 
Soc Psychiatry Psychiatr Epidemiol 2013;48(7):1115-24.
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reported having ever attempted suicide and 0.5% had made an attempt in the 12 months 

preceding the survey. In addition, our findings showed a strong association between suicide 

behaviours and household composition. More specifically, and in comparison with other 

forms of cohabitation, single person households and lone parent households have increased 

odds of lifetime and current suicidal thoughts and lifetime attempts. Such information helps 

identify those individuals who are most vulnerable to suicidal behaviours and to guide first 

line intervention strategies.

4| The HIS data can be linked to administrative datasets through the use of a unique 

identifier that is available in both datasets. This makes it possible to add new variables to the 

HIS dataset, allowing these new variables to be studied using the rich array of data available 

in the HIS.

For instance, by linking the HIS data with the mortality data from the National Register, it is 

possible to estimate probabilities of death in relation to a wide range of health determinants. 

For instance, using the HIS data from 1997 and 2001 and a 10-year mortality follow-up, we 

assessed the effect of smoking on the duration of life lived with and without disability, and 

estimated the extent to which these effects are due to better survival or reduced disability 

in never smokers3. In conclusion, our findings support the statement that smoking kills and 

shortens both life without and life with disability. Smoking-related disability cannot be 

ignored, however, given its contribution to the excess years with disability especially among 

younger age groups. In another study, we assessed whether the association between smoking 

and mortality varies by educational level4. This research question is of interest as the joint 

influence of smoking and socioeconomic status on health and mortality has received little 

attention in the literature; and the few published studies reported inconsistent findings and 

supported contradictory arguments. Our results support the hypothesis that educational 

attainment does not substantially influence the association between smoking and mortality. 

Such information makes it possible to gain a better understanding of the impact of smoking 

on health and quality of life. 

We have also linked the HIS 2008 data with data from the compulsory national health 

insurance. Using this dataset we were able to conduct a series of studies such as exploring 

the relationship between disability and health care expenditures while accounting for the 

presence of chronic diseases5. Our findings indicate that activity limitations are a strong 

determinant of health care expenditures. People with severe activity limitations (5%) 

(3)  Van Oyen H, Berger N, Nusselder W, Charafeddine R, Jagger C, Cambois E, et al. The effect of smoking on the duration of life with and without 
disability, Belgium 1997-2011. BMC Public Health 2014 Jul 15;14:723.

(4)  Charafeddine R, Van Oyen H, Demarest S. Does the association between smoking and mortality differ by socioeconomic status? 
Soc Sci Med 2012;74(9):1402-6.

(5)  Van der Heyden J, Van Oyen H, Berger N, De Bacquer D, Van Herck K. Activity limitations predict health care expenditures in the general 
population in Belgium. BMC Public Health 2015;15(1):267.
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accounted for 17% of the total health expenditure, whereas those without activity limitations 

(79%), were responsible for 52% of the total health expenditure. These observed differences 

in health care expenditures can to some extent be explained by chronic conditions, but 

activity limitations also contribute substantially to higher health care expenditures in the 

absence of chronic conditions. Such information is important to make projections for health 

care expenditures, especially in the current context of population ageing and the associated 

higher burden of disability and ill-health.

The ultimate goal of the HIS is to inform health authorities and stakeholders about various 

aspects of health in the population, but also to influence policy and health programs 

through surveillance data and to provide a rich database for use by the scientific community 

for in-depth research activities. The information collected via the HIS is useful at regional, 

community and national levels as well as for international bodies such as Eurostat, the WHO, 

the UN and the OECD. More specifically, the HIS data have been used in the following ways: 

1| To provide a foundation for evidence-based health policy. The HIS data have been used by 

health administrations to produce their periodic reports, to answer parliamentary questions 

and to present relevant results to political representatives. In other words, information from 

the HIS makes it possible to put topics on the health policy agenda. The HIS is especially 

important as a policy tool due to its flexibility. For instance, new questions can be added to 

address any new emerging health issue or concern. For instance, in 2013 questions on health-

related quality of life were added at the request of the Belgian Health Care Knowledge Centre 

(KCE) in order to assist them in better estimating the cost of a number of procedures. In 2013 

we also added questions on patient experience with health care at the request of  the FPS 

Public Health, in order to allow Belgium to provide information on this topic to the OECD. In 

addition to new questions, specific groups can be over-sampled in the HIS. For instance, in 

2008, the Federal Public Service Social Security asked for an additional sample of the elderly 

people aged 75 years and older in order have a better picture of the health status and needs 

of the oldest of the old. 

2| To evaluate initiatives, programs or policies. The HIS data have been used by the Flemish 

government to evaluate the attainment of health policy goals. For instance, information on 

suicidal behaviour has been used to set goals and evaluate them over time. On the federal 

level, the indicators on alcohol consumption will serve to evaluate part of the future policy 

plan (2017-2025)6 aiming to reduce harmful alcohol consumption in the population.

Research outcomes

(6) Projet de protocole d’accord concernant la politique en matière d’alcool 2017-2025
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The HIS data have also been used to assess the impact of programs. For instance, using HIS 2001 and 

2004 data, a study investigated the possible changes in socioeconomic inequalities in mammography 

use among women aged 50-69 years between the start of the Belgian national screening programme 

in 2001 and three years later (2004). This study concluded that the implementation of an organised 

screening programme has improved the coverage but could not counteract the socioeconomic 

gradient in the use of mammography7. Another study used the HIS 2004 and 2008 data to look at 

social inequalities in preventive care (influenza and pneumococcus immunization, regular blood 

cholesterol and blood sugar checks) among the elderly Belgian population8. Their objective was to 

check whether Belgian health policy succeeds in guaranteeing an equal distribution of preventive 

services among elderly persons with equal needs. The authors concluded that the Belgian health 

policy seems rather effective as they found no significant lower use of preventive services among 

lower-income groups. Lower levels of education were, however, significantly associated with lower 

preventive care use (except influenza immunisation). 

3| To compare the situation in Belgium with other countries. The Belgian HIS is embedded in the 

European Health Interview Survey (EHIS), which includes information from all EU member States and 

is conducted every five years. The EHIS is used as a data source for important health and social policy 

indicators such as the European Core Health Indicators (ECHI)9 or indicators of the health and long-

term care strand developed under the Open Method of Coordination on social protection and social 

inclusion (EU social indicators)10. The HIS data are also used to report to regional and international 

agencies. For instance, we included questions in the HIS on knowledge of HIV transmission and on 

sexual behaviour in order to construct the indicators needed by the United Nations Program on 

HIV/AIS (UNAIDS) to monitor the Declaration of Commitment on HIV/AIDS. 

4| To provide data to the scientific community and information to the press. The HIS data are 

used very extensively by the scientific community in Belgium. Requests for access to the HIS data 

come in from all major universities in the country, either to conduct research projects, to complete 

theses, or for use in teaching. Many manuscripts have been published that are not authored (or co-

authored) by the HIS team. In order to encourage this process (and to encourage the use of the HIS 

data by institutions other than WIV-ISP more generally), we have endeavoured to simplify as much 

as possible the complex process of requesting the approval of the Privacy Commission to use HIS 

micro-data, through for instance pre-completing a substantial portion of the request form. Another 

frequent user of the HIS data is the press. Most of the interaction with the press occurs through 

interviews with the HIS team, but many tools have also been created for use by journalists (and 

other non-scientific users) including executive summaries of the full HIS reports and an interactive 

website11 where users with no statistical background can do their own analysis. 

(7)  Puddu M, Demarest S, Tafforeau J. Does a national screening programme reduce socioeconomic inequalities in mammography use? 
Int J Public Health 2009 Mar 4;54(2):61-8.

(8)  Hoeck S, Van der Heyden J, Geerts J, Van HG. Preventive care use among the Belgian elderly population: does socio-economic status matter? 
Int J Environ Res Public Health 2014 Jan;11(1):355-72.

(9) http://ec.europa.eu/health/indicators/echi/index_en.htm

(10) http://ec.europa.eu/social/main.jsp?catId=756

(11) https://hisia.wiv-isp.be/SitePages/Home.aspx
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The HIS is a cross-sectional interview survey repeated every 4 to 5 years. The target population 

of the survey consists of all individuals resident in Belgium, including the institutionalised 

elderly, with no restriction regarding nationality or age. The National Population Registry 

(NPR) is used as the sampling frame. This registry contains information on the gender, age, 

address, citizenship, marital status, etc. of every individual. It is continuously updated based 

on the information provided by municipality officials. Although the NPR is the most complete 

and up-to-date population registry in Belgium, using it as a sampling frame does mean that 

those not officially registered (homeless people, unofficial refugees and all those living with 

them) are excluded from participation in the HIS. 

Respondents in the HIS are selected according to a multistage sampling design, involving 

a geographical stratification process, a selection of clusters within each stratum (primary 

sampling units), a selection of households within each cluster (secondary sampling units) and 

a selection of individuals within each household (tertiary sampling units). 

Firstly there is a regional stratification. Belgium is divided into three regions: the Flemish Region 

(around 6.1 million inhabitants), the Walloon Region (3.4 million) and the Brussels-Capital 

Region (1 million). To obtain accurate estimates for the three regions and, consequently, 

for the whole country, a regional stratification scheme is applied, with a sample size of 3,500 

interviews in both the Flemish and Walloon Regions and 3,000 in the Brussels-Capital Region. 

As a consequence, the total basic sample size of the HIS is set to 10,000 individuals.

Within both the Flemish and the Walloon Region, a second stratification step is then applied 

at the level of the provinces. The Flemish Region comprises the provinces of Antwerp, Limburg, 

Flemish Brabant, East Flanders and West Flanders. The Walloon Region is composed of 

Hainaut, Walloon Brabant, Namur, Liège and Luxembourg. The province of Liège covers a small 

German Community (around 70,000 inhabitants) which is considered as a separate stratum. 

The Brussels-Capital Region is not subdivided into provinces. The number of interviews to be 

carried out in every province is proportional to the population size in each province within 

the region. In the German Community, however, the number of interviews is fixed at 300, 

as decided upon by the commissioners of the survey. The number of interviews to be realised 

in the other parts of the province of Liège is consequently reduced by the same number. 

As a result, the total number of strata to be considered is 12: the Brussels-Capital Region, the 

German Community, Liège without the German Community and the 9 other provinces.

Methods
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Finally, households and individuals are selected from each stratum. A clustered selection 

procedure is applied where groups of 50 individuals to be interviewed are selected from a 

limited number of municipalities in each stratum. In addition to the practical consideration 

of reducing costs, the decision to work with groups of 50 individuals is also based on 

methodological considerations: this number is judged to offer the best trade-off making 

it possible to ensure feasibility and low interviewer bias. The selection of groups and 

municipalities is based on a method that combines probability proportional to size (PPS) 

sampling and systematic sampling. Doing this allows big cities as well as small municipalities 

to be selected for the survey. In some large cities several groups may be selected.

Within each group, households are selected via a systematic sampling procedure: the 

population registers of the selected municipalities were ordered in terms of statistical sectors 

(wards), size of households (1, 2, 3, 4, 4+ members) and the age of the reference person for the 

household (the administrative contact point in a household). The last step in the selection 

process is to identify the members of the households who will be invited to participate. 

To avoid intra-household correlation and to limit the burden for households, a maximum of 

four household members are selected to participate in the survey. In households with more 

than four members, the reference person and his/her partner are always selected together 

with two or three other members of the household who are selected by a random selection 

process.  

An important goal of the HIS is the assessment of time trends. For this reason, no important 

methodological changes have been introduced since the first survey. Two refinements in the 

survey methodology were, however, applied after 1997: the possibility of oversampling of 

specific population groups and the geographical division of municipalities with more than 

one selected group. These changes have no impact on the main methodological approach of 

the survey. 

Given that the HIS is not a compulsory survey, it has to deal with non-participation by 

households, including both non-contactable households and refusals to participate. 

To ensure that the predetermined number of interviews is realised in due time, one option 

would be to increase the sample size based on an assessment of the non-response rate in 

the country. When the first edition of the HIS was carried out in 1997, however, there was 

uncertainty as to the response rate in this survey. It was therefore decided to use a system of 

matched substitution, where for every selected household three consecutive households in 

the ranked list of households used during systematic sampling were selected as substitute 

households. The selected household, together with its substitutes is called a cluster. Given 

the criteria used to rank the households in every municipality, the initial selected household 

and its substitutes are alike in terms of statistical sector, size of the household and age-group 

of the reference person. To make sure that a replacement household would be available if a 
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cluster did not result into a successful interview, twice as many clusters were sampled as 

needed. This approach was implemented in the first HIS and all the subsequent surveys.

Data collection is undertaken using face-to-face interviews at the participant’s home. 

This approach is chosen because it has shown important advantages in comparison with 

e.g. a mail survey approach (higher response rates) or interviews by telephone (better 

representativeness). Data collection takes place using two standardised questionnaires: a 

questionnaire administered in a face-to-face interview and a self-administered questionnaire 

handed out to participants. 

The face-to-face questionnaire is addressed to all the selected persons in the household. 

From 1997 to 2008, information for the face-to-face questionnaire was collected using 

Paper and Pencil Interviewing (PAPI), while in 2013 the data were collected via Computer 

Assisted Personal Interviewing (CAPI) in which the interviewer reads out the questions to 

each respondents and enters the answers directly onto a portable computer. Under certain 

specific conditions, one person (whether a member of the household or not) is allowed to 

respond on the behalf of the selected person. This is called “proxy interviewing”. 

The self-administered questionnaire collects information from all respondents aged 15 

years or older. The interviewees themselves fill in the questionnaire by writing without the 

intervention of the interviewer using the pen and pencil approach. The decision to use such a 

mode of data collection is based on the idea that some topics, such as mental health, alcohol 

consumption and so on, are sensitive and are therefore not suited for a face-to-face interview. 

The self-administered questionnaire cannot be completed by a proxy.

The first HIS in Belgium took place in 1997. Since then, four other surveys have been 

implemented, in 2001, 2004, 2008 and 2013. The preparatory work for the next survey, which 

is scheduled for 2018, has been started. 

Project progress
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Peer-reviewed publications

Van der Heyden J, Van Oyen H, Berger N, De Bacquer D, Van Herck K. Activity limitations predict 
health care expenditures in the general population in Belgium. BMC Public Health 2015;15(1):267.

Van der Heyden J, Berger N, Van Oyen H. Comparison of self-rated health and activity limitation as 
predictors of short term mortality in the older population. Public Health 2015 Mar;129(3):283-5.

Charafeddine R, Berger N, Demarest S, Van Oyen H. Using mortality follow-up of surveys to 
estimate social inequalities in healthy life years. Popul Health Metr 2014;12:13.
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of the obesity prevalence among adults in the three Belgian regions associated with lifestyle 
changes? Arch Public Health 2014;72(18).
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Project manager | Dr Nicolas Willemarck

Laboratory-Acquired infections  
in Belgium: an online survey

 Health care         Health information         Lifestyle & prevention         New technology         One health

HEALTH AND DISEASE 
MONITORING

  2011  ›  ongoing

2 INSTITUTIONS 2 TEAMS 

biosafety | laboratory-acquired infection | LAI | bio-incident

Laboratory-acquired infections (LAIs) are specific cases of occupational 

illnesses, where laboratory workers can get infected with the pathogens they 

handle. This is not a new phenomena in microbiological laboratories and may 

present a risk of transmission to the population. However, no obvious data 

has been documented about LAIs in Belgium, which implies that the risk to  

human health and the environment due to laboratory work with pathogenic organisms 

has not been assessed. As such, WIV-ISP’s Biosafety and Biotechnology Unit (SBB) 

developed, with the support of the competent authorities, a survey aiming at mapping 

and evaluating the risk of LAIs over the period 2007 to 2012. 

Laboratory-acquired infections (LAIs), also called laboratory-associated infections, represent 

a specific category of occupational illnesses. LAIs refer to all direct or indirect human 

infections, with or without the onset of symptoms, following exposure to pathogenic 

organisms (genetically modified or not) in the workplace. LAIs are also of public health 

concern as an infected worker may present a risk of transmission to colleagues, relatives, 

family members and to the population in general. Additionally, bio-incidents are defined as 

all irregularities that occur while handling biological agents. They can be caused mainly by 

human error or less frequently by technical failure.

Project summary

4 PUBLICATIONS
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no available data about LAIs in Belgium. This implies that the risk to Belgian public health due 

to laboratory work with pathogenic organisms has not been assessed. Therefore, WIV-ISP’s 

Biosafety and Biotechnology Unit (SBB) developed in 2012, with the support of the Flemish 

Agency for Care and Health, Department Prevention (previously Public Health Surveillance), 

an online survey on LAIs related to bio-incidents with pathogens in Flanders over the last 

five years (2007-2012). This timeframe was chosen in order to connect this survey to a similar 

survey that was conducted by Ghent University in Flanders over the period 2001 to 2006 (Van 

Eetvelde and De Cock; 2007). 

The survey conducted in Flanders in 2012 showed high and representative participation 

and identified several bottlenecks. Results and analysis of that survey were published in 

the Belgian Biosafety Server (www.biosafety.be) and received national and international 

attention. Because of its success, it was decided to extend the survey throughout Belgium. 

This was made possible thanks to the support of the three regions (Flemish, Walloon and 

Brussels-Capital regions). 

Given a relatively high and representative participation rate of approximately 53%, the survey 

was able to  draw conclusions on the LAI phenomena in Belgian laboratories. 

The surveys identified at least 73 LAIs caused by 21 different pathogens. They consisted of 

46 bacterial, 5 parasitic, 10 viral and 4 fungal infections. However, these numbers are based 

on surveys and not on published case reports. A high number of duplicates in the answers 

to additional questions linked to the reported LAIs was observed, hence supporting the 

reliability of the reported cases. 

In order to link the survey results to official data, the main organisations that are involved in 

occupational health were contacted and asked for information, since LAIs can be considered 

as work-related diseases. Despite the occurrence of several LAIs in Belgium (data in our 

survey suggested approximately 15 cases a year) and legal obligations to notify bio-incidents 

or notifiable infectious diseases, there seems to be no systematic reporting.

Although the current study on LAIs is only the second one of this type in Belgium and only 

provides data collected online, the results of these online surveys give an overview of the 

safety culture and LAI phenomenon perception in Belgian laboratories. Based on these 

results, several  conclusions and recommendations were formulated, besides the standard 

microbiologic practices that help prevent LAIs (manipulating biological agents at the 

7
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proper containment during procedures that possibly generate infectious splashes and 

aerosols, good waste management and good compliance of biosafety measures):

1| Close monitoring of the compliance with the required biosafety measures (when more 

specific personal protection equipment has to be adopted to ensure (bio)safety);

2| Bio-incident (LAIs) monitoring, follow-up (role of occupational health practitioner) and 

reporting (internal and external);

3| Evaluation and the control of adopted biosafety measures;

4| Increased personnel awareness of occupational biological risks with regards to common 

transmission routes and symptoms;

 a.  Focus on organisms often involved in LAIs without clear origin (e.g. enterobacteria, 

airborne pathogens, etc.) 

 b. Focus on “outliers”, organisms with high incidence numbers (RA)

5| Consideration of the impact of occupational and human factors (stress, absent mindedness, 

work overload, etc.). 

The survey and its derivates aim to (1) gather information on bio-incidents and 

LAIs during contained use activities in Belgium; (2) increase (lab) personnel 

awareness of biological risks during contained use activities; (3) gain well-

substantiated insight into possible underlying causes to provide the biosafety 

community with knowledge and tools to enhance biological safety to protect 

public health and environment.

Goal

» Reports

» Online tool “Notification requirements for occupational bio-incidents in Belgium”

» Bio-incident “Lessons learnt” records

Research outcomes

Five-yearly online LAI survey completed with an annual rapport on (notified) bio-incidents in 

Belgium + detailed “lessons learnt” reporting (in progress).

Population:  206 institutions; 873 employees involved in CU activities.

Methods

7
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»  Four reports (Flanders report, Flanders addendum, Belgium report, activiteitenrapport 

WIV 2011-2012_Vlaamse survey)

» 12 talks (five at international congresses)

»  Development of an online tool “Notification requirements for occupational bio-incidents 

in Belgium”

»  A database with information on bio-incidents and LAIs in Belgium, creating data for more 

“evidence-based” biosafety.

Project progress
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Willemarck N, Brosius B, Van Vaerenbergh B, Leunda A, Baldo A, Do Thi CD, Herman P. Laboratory-
Acquired Infections in Flanders (2007-2012) An online survey. SBB report 2012_ D/2012/2505/59.

Willemarck N, Brosius B, Van Vaerenbergh B, Leunda A, Baldo A, Do Thi CD, Herman P. Laboratory-
Acquired Infections in Flanders (2007-2012) An online survey. WIV-ISP activiteitenrapport 2011 | 
2012_D/2013/2505/22:80-83.

Willemarck N, Van Vaerenbergh B, Descamps E, Brosius B, Leunda A, Baldo A, Do Thi CD, Herman P. Laboratory-
Acquired Infections in Belgium (2007-2012): An online survey. SBB report_2015_ D/2015/2505/08. 

Willemarck N, Descamps E, Leunda A, Baldo A, Do Thi CD, Herman P. LAI incidentie in Vlaanderen. 
SBB report 2015_D/2015/2505/28. 
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Project manager | Dr Els Van Hoeck

Study of the possible migration risks 
of food contact materials for children 
under 3 years

 Health care         Health information         Lifestyle & prevention         New technology         One health
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  November 2012  ›  February 2016

5 INSTITUTIONS 6 TEAMS 6 PEER-REVIEWED PUBLICATIONS

baby bottles | identification of unknowns | preliminary risk assessment 
threshold of toxicological concern | (potential) endocrine-disrupting activity

FOOD RISK LIMITATION

Bisphenol A (BPA) has been used for many years as a monomer for polycarbonate 

(PC) polymers (water and infant feeding bottles) and epoxy resins (canned food 

packaging). BPA can, however, migrate from these materials into food resulting 

in human exposure to BPA. Since BPA has endocrine-disrupting properties, its use 

was prohibited in plastic infant feeding baby bottles (European Regulation 8/2011). 

Consequently, alternatives to PC food contact materials for infants have appeared on 

the market. The possible risks associated with the use of PC alternatives were studied 

in this project. 

Bisphenol A (BPA) was used as a starting product in the manufacture of food contact 

materials for many years until the European Commission prohibited further use of BPA in 

the production of polycarbonate (PC) baby bottles based on the precautionary principle. 

Consequently, PC has been replaced by many other materials, such as polypropylene, 

polyamide, polyethersulphone, silicone and glass. Although many studies have evaluated 

the release of substances from PC baby bottles, such data are currently lacking for PC 

replacement products.

In this study, the potential migration risks associated with alternative materials were 

investigated by using an integrated approach combining analytical and toxicological tools. 

First, a market study was conducted to identify the available PC replacement products. 

Next, representative samples were selected and migration experiments were performed 

Project summary

8
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In parallel, the biological activity (genotoxicity and endocrine activity) of the identified 

migrants was evaluated by referring to literature data and using a battery of in silico and in 

vitro assays. Afterwards, exposure of infants to the migrants was estimated and a preliminary 

risk assessment of the identified substances was performed. For the risk assessment, a 

distinction was made between migrants listed in Annex I of European Regulation 10/2011 

and the unlisted substances (e.g. Non Intentionally Added Substances (NIAS)). For the listed 

substances, concentrations in the migration solutions were compared to their respective 

specific migration limits (SML) when applicable. Migration of all substances was shown to be 

below their SML. For the unlisted substances, compliance should be assessed in accordance 

with internationally recognized scientific principles on risk assessment (Art 19 of European 

Regulation 10/2011), such as the Threshold of Toxicological Concern (TTC) approach. 

The estimated exposure of some unlisted substances exceeded the human exposure 

threshold determined by the TTC concept. Only seven baby bottles presented exposure values 

of all substances below the TTC thresholds. For substances exceeding their threshold, a more 

in-depth risk assessment was performed based on information collected from the European 

CHemicals Agency (ECHA) database, in silico rule-based programs (i.e. Toxtree and Derek 

NexusTM) and in vitro screening studies with the Vitotox® test. As a result, three baby bottles 

remained of high concern due to the presence of 2.6-di-t-butylbenzoquinone, 2-butoxyethyl 

acetate and 4-phenylbenzophenone. 

However, the TTC approach does not take into account the possible endocrine-disrupting 

effects of the substances. Since the use of BPA in PC baby bottles was forbidden based on 

its endocrine-disrupting characteristics, all substances (listed and unlisted in Annex I of 

European Regulation 10/2011) were also evaluated for endocrine-disrupting activity using 

different existing lists of (suspected) endocrine-disrupting chemicals (i.e. EU priority list 

for endocrine-disrupting chemicals, TEDX list and SIN list). The substances p-t-octylphenol 

and dibutyl phthalate were found in category 1 of the EU priority list, meaning that there 

was evidence of endocrine-disrupting activity in at least one species using intact animals. 

Therefore, three baby bottles were classified as of high concern. 

Finally, the results of the preliminary risk assessment using the TTC concept were combined 

with those based on endocrine-disrupting activity. As a result, five baby bottles remained of 

high concern and should be investigated further.

8
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Bisphenol A was frequently used in the manufacture of PC baby bottles until it was 

banned by the European Union in 2011 due to its potential endocrine-disrupting 

characteristics. Consequently, baby bottles made of PC disappeared from

the market and were replaced by many other materials, such as polypropylene, 

polyamide, polyethersulphone, silicone and glass. While several studies have 

evaluated the release of substances from PC baby bottles, there is a major lack 

of data on the release of substances from substitute materials. The Superior 

Health Council confirmed this concern and emphasized that more research 

regarding the possible risks associated with the use of PC alternatives is needed. 

In this project, the possible risks associated with the use of PC alternatives were 

studied.

Goal

An elucidation strategy was developed to identify unknown chemical substances 

migrating from baby bottles using gas and liquid chromatography combined with low- and  

high-resolution mass spectrometry. This strategy can be applied to identify other unknown 

substances.

Next, an approach for a preliminary risk analysis was developed by refining the TTC concept 

using data collected from the ECHA database, in silico rule-based programs and in vitro 

screening tests. Since endocrine-disrupting activity is not taken into account in the TTC 

concept, an additional risk analysis was carried out using different existing lists of (suspected) 

endocrine-disrupting chemicals. The developed approach can also be used to perform a 

preliminary risk analysis of other substances for which limited toxicological information is 

available. 

Finally, the risk managers will be informed on the trends of evolution of the market and 

potential issues. 

Research outcomes

The purpose of this project was to study the risks associated with the use of PC alternatives. 

First, a market study was conducted in order to have a clear view on the baby bottles currently 

present on the Belgian market and the materials used. In a next stage, representative baby 

bottles were selected and the migration experiments were carried out according to EU 

Regulation 10/2011. In addition, the genotoxic potential and the endocrine activity of the 

migrants (and two representative mixtures) were evaluated using in vitro bioassays.

Methods

8
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Afterwards, the information obtained was combined and 26 priority substances were selected. 

Next, the impact of heating in a microwave, dishwasher and sterilisation on migration was 

evaluated. Finally, a preliminary risk assessment was conducted, taking into account all the 

results obtained.

The project is finalized and all objectives have been achieved.

Project progress
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Project manager | Dr Pharm. Eric Deconinck

Illegal skin whitening cosmetics  
on the Belgian market:  
a risk for human health?

 Health care         Health information         Lifestyle & prevention         New technology         One health

  September 2011  ›   September 2015

2 INSTITUTIONS 2 TEAMS 8 PEER-REVIEWED PUBLICATIONS

cosmetics | illegal products | skin whitening | market study | risk evaluation

DRUG ANALYSIS

Skin whitening products are used in medicine to treat a number of skin diseases, 

though in some populations, essentially with a dark skin tone, these products are also 

applied to bleach the skin. A lighter skin tone is often a symbol of beauty and social 

standing. Therefore, skin whitening agents, of which some are only authorised for use in 

medical products in Europe, are incorporated in cosmetic products. These cosmetics are 

often legal in the country of origin, but are imported through different routes in Europe 

where they are sold on the Internet or in so-called ethnic shops. This project developed 

standard methods to analyse these products and applied them to a set of illegal skin 

whitening cosmetics seized in Belgium. The results show their high-health risk for the 

consumer.   

During the past years, the European market has been flood by illegal cosmetic products via 

the Internet and the so-called black market. An important group of these illegal products is 

cosmetics used for skin bleaching, which contain some active components that are only 

authorised for use in medicine. These products are particularly popular with ethnic groups 

with a dark skin tone. Indeed, in several African and Asian populations, the practice of skin 

whitening is interwoven in their cultures and as immigrants, they seek products equal to those 

found in their country of origin. 

Due to the complex nature of these products, analysis and risk evaluation are quite complex. 

Therefore, standard analytical protocols were developed during this project to satisfy the 

Project summary
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Environment (FPSH). The validated methods were further applied to market surveillance of a 

small group of 163 suspected whitening cosmetics seized by FPSH inspectors. The study showed 

that 59% of the investigated samples were positive for one or more illegal whitening agents. 

Clobetasol propionate was the most often found illegal agent, detected in 65 samples. This was 

followed by hydroquinone and tretinoin, which were found 19 and 18 times, respectively. The 

detected concentrations were of the order of magnitude used for medical purposes, making 

it indisputable that these bleaching products should be considered as pharmaceuticals. 

Observed side effects of the detected illegal actives are ochronosis, characterised by a bluish-

grey discoloration of the skin (typical for hydroquinone), irritant dermatitis, leukoderma, which 

is local depigmentation of the skin (white spots), post-inflammatory hyper-pigmentation and 

systemic effects on kidneys and livers.

A first step in the risk assessment process is the determination of the exact composition. To 

know the potential systemic toxicity when applied to the skin, it is important to determine 

how much can penetrate the skin and disseminate systemically. Since European law does 

not allow animal testing for cosmetics, an in vitro protocol based on Franz diffusion cells was 

developed and validated to perform skin penetration studies. Such a study was performed for 

hydroquinone present in 10 different illegal cosmetic products. The study clearly showed that 

the amount penetrating the skin is highly dependent on the product formulation and that even 

when these products contain small concentrations of hydroquinone, the associated overall risk 

is high due to dermal absorption found to be between 15% and 72%. These findings enforce the 

legal restrictions of its use in cosmetic skin whitening products. Skin penetration for clobetasol 

propionate is well documented in scientific literature. Based on this knowledge and the 

characteristics of the study samples, it could be concluded that products testing positive for 

clobetasol propionate cannot be considered safe since the agent is disseminated systemically 

and causes serious side effects, even more since they are sold as cosmetics and therefore used 

without medical supervision. A supplementary problem occurs with clobetasol propionate 

– and more generally with all corticoids – since they become less efficient when used frequently. 

This leads to users applying the product more frequently and abundantly, resulting in an even 

higher health risk.

Generally, we can conclude that persons who want to lighten their skin will always look for 

potent skin whitening products. Taking into account the presence and the high bioavailability 

of illegal skin whitening agents, but also the presence of allergenic fragrances, poor production 

quality and inadequate skin pH, the project clearly showed that side effects are likely to occur. 

Therefore, users should be motivated to seek medical support, e.g. from their dermatologist, so 

that potential side effects can be detected timely and followed up rapidly. 
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Next to counterfeit and illegal medicines, the European markets are also 

flooded by illegal cosmetics. An important group of these illegal products are 

skin bleaching products, banned from the EU market due to serious local and 

systemic side effects. The problem is that current legislation prohibits some 

whitening agents and allows others, leading to products containing illegal 

whitening agents not declared on the packaging. The goal of the project was 

to create a strategy to detect products containing illegal components and 

to discriminate them from legal products. Since secondary effects can also 

be due to allergenic fragrances present in cosmetics, an additional strategy 

was developed to check whether the products were compliant with European 

guidelines setting the declaration limits for these fragrances. The analytical 

methods developed allow the national inspection services to seize products or 

to block them at customs awaiting the laboratory results. In this way, they can 

retrieve these illegal cosmetics from the market and as such, protect consumer 

health. 

A second goal was to assess the situation on the Belgian market and to evaluate 

scientifically the risk the products represent for consumer health. Therefore, a 

market survey was performed on 163 samples. For samples containing illegal 

whitening agents, in vitro techniques were used to evaluate how much penetrate 

the skin. Skin penetration results can be related to the risk they represent for 

human health. The results of the market survey and the risk assessment can be 

used in campaigns to inform consumers and motivate them to buy their products 

from trustworthy sources and seek medical support to detect side effects timely 

and provide medical supervision. 

Goal

The developed analytical methods for the detection and quantification of illegal whitening 

agents and allergenic fragrances are offered as a service to the inspectors of the Animal, 

Plant and Food Directorate-General (DG4) of the Federal Public Service Health, Food Chain 

Safety and environment. Moreover, the methods are made available to laboratories in other 

countries encountering similar problems on their markets through the European network of 

Official Medicines and Cosmetics Control Laboratories (OMCL and OCCL).

The results of the market survey, the skin penetration study and the risk assessment of the 

active ingredients are available to the officials responsible for health communication. They 

Research outcomes
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use of illegal cosmetics to the general public. This can be done by public health campaigns 

and/or raising caregivers’ awareness of the problem and/or by taking away the existing taboo 

on this topic, allowing a more honest discussion between users, non-users and caregivers.

Selection of the targeted illegal whitening agents was based on literature and the experience 

of the laboratory after analysis of samples received from the inspection services.

 

The methods developed were based on liquid chromatography coupled to high-resolution 

mass spectrometry for screening and ultraviolet detection for quantification. The 

methodology for the study of the allergenic fragrances was based on gas chromatography 

coupled to a head space detector and a mass spectrometer. 

The 163 samples used in the market survey were taken by inspectors from the Belgian federal 

public service “Animal, Plant and Food Directorate-General” (DG4) and the Belgian Federal 

Agency for Medicinal and Health Products (FAMHP). Collection of samples took place between 

2009 and 2012. In general, half of the samples were taken at high-risk sites, such as customs 

at cargo and passenger airports while the other half were taken in retail, wholesale business 

or so-called “ethnic cosmetic” shops in Belgium. These cosmetic products were taken during 

specific control operations and were part of larger quantities. A cargo sample usually was 

part of several palettes or containers. Samples taken in retail stores were representative of 

several units of the same product that were available in the shop.

The in vitro skin penetration study was based on Franz diffusion cells, in which the product 

is applied to a human skin sample, forming the separation between the product/ingredient 

and a receptor chamber containing a phosphate-buffered saline solution mimicking blood. 

Dermal absorption was assessed based on the amount of ingredient penetrating the skin 

and therefore present in the receptor solution after 24 hours.

Methods

The project was completed in September 2015. Standard operating procedures were developed 

and implemented for routine analysis of medicines. The methods developed are now being 

offered as a service to the inspectors of the Animal, Plant and Food Directorate-General (DG4) 

of the Federal Public Service Health, Food Chain Safety and Environment. These analyses 

provide them with the possibility to intercept illegal products before they reach consumers.

Project progress
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Results of the market survey and the toxicological tests clearly showed that cosmetics 

containing illegal whitening agents are still available in Belgium and the European Union, 

and represent a significant health risk for consumers. All results are available to the officials 

responsible for health communication in order to start their campaigns to inform the public 

and to raise public awareness of the human health risk induced by application of these 

products. 

PartnersPartners

PartnersFunding
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Project manager | Geneviève Waeterloos

Comparative study of two tetanus 
vaccination strategies in real conditions in 
Chad: vaccine stored in a cold-chain versus  
a controlled-temperature chain.

  January 2012  ›   June 2014

3 INSTITUTIONS 3 TEAMS 1 PEER-REVIEWED PUBLICATION

vaccine | tetanus toxoid | controlled-temperature chain | cold-chain | immunogenicity | 
maternal and neonatal tetanus elimination

DRUG ANALYSIS

 Health care         Health information         Lifestyle & prevention         New technology         One health

This is the first comparative study of two vaccination strategies with tetanus 

toxoid (TT) vaccines stored in standard cold-chain conditions (SCC, 2-8°C) versus 

controlled-temperature chain conditions (CTC, <40°C for up to 30 days). It was conducted 

in Chad. The study demonstrated the vaccine’s stability and the conservation of its 

immunological properties when stored in CTC compared to SCC. Similar protective 

levels found under both conditions indicate that CTC could be an interesting alternative 

strategy for TT vaccine delivery in remote places where the cold chain is difficult to 

maintain. 

Maintenance of the cold-chain ensures quality of all types of vaccines. However, it may hinder 

vaccine delivery, especially in resource-poor countries where cold chain infrastructure and 

electricity are not always available. Several studies have already shown the feasibility of using 

specific vaccines in a controlled-temperature chain (CTC) where vaccines are maintained 

outside the standard 2-8°C recommendation for a defined duration and temperature, 

depending on the vaccine’s particular heat-stability profile. This is controlled by vaccine 

vial monitors (VVM), which are small stickers on the vaccine vial with a time-temperature 

sensitive indicator.

This study was designed to assess immunological non-inferiority of TT stored in CTC (up to 40°C 

for <30 days before administration) compared to standard cold-chain conditions (SCC, 2-8°C) when 

Project summary
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in CTC was assessed by checking that stability parameters met international requirements.

A cluster randomized, non-inferiority trial was conducted in the Moïssala district in Chad 

between December 2012 and March 2013. The clusters were randomized to SCC or CTC. 

Women aged 14–49 years, eligible for TT vaccination and with a history of ≤1 TT dose, received 

two TT doses four weeks apart. Participants were blinded to the allocation strategy. Tetanus 

antibody titers were measured using a standard ELISA at inclusion and at four weeks after 

the second injection. Primary outcome measures were post-vaccination seroconversion and 

fold-increase in geometric mean concentration (GMC). Non-inferiority was established by the 

seroconversion difference (TT
SCC

−TT
CTC

) of <5% and the GMC ratio (TT
SCC

/TT
CTC

) of <1.5. Adverse 

events were monitored.

A total of 2128 participants residing in 42 villages grouped in 34 clusters were enrolled in this 

study (1060 in SCC and 1068 in CTC). A total of 952 participants completed the study in each 

group. Baseline demographics were similar in both groups. Administered CTC vaccines were 

exposed to temperatures between 21.4 and 38.3°C for five to 27 days with a median of 16 and 

14 days for first and second dose. SCC vaccines were stored between 1.5 and 11.2°C (<2 or >8 °C 

for 0.2% of the time). At the time of use, all VVM indicated that vaccine could be used. 

At baseline, 272 participants (14.9%) had anti-tetanus IgG levels of <0.16 IU/ml (130 in SCC and 

142 in CTC). Among susceptible participants, 96.2% in SCC and 95.8% in CTC had protective 

antibody levels following two doses of TT. For a protection cut-off of 0.20 IU/ml, 512 

susceptible participants were included at baseline (253 in SCC and 259 in CTC); the difference 

in seroconversion was 1.48. Following vaccination, overall sero-protection was equivalent in 

both groups: 99.4% in the SCC group and 99.3% in the CTC group. Pre-vaccination GMC was 

0.35 IU/ml in both groups (P = 0.82). After vaccination, GMC was 1.55 IU/ml in the SCC group and 

1.47 IU/ml in the CTC group. After vaccination, GMC increased to 4.51 in the SCC group and 4.21 

in the CTC group. Lastly, no serious adverse events were observed.

This study demonstrates the stability and immunogenicity of TT stored in CTC at temperatures 

<40 °C for up to 30 days. Seroconversion results, comparable increases in GMC and vaccine’s 

stability demonstrated in the preliminary study phase indicate that CTC for TT does not 

result in a significant loss of vaccine effectiveness. Sero-protection results showed similar 

immunological responses in SCC and CTC groups. The possibility of using CTC for TT is a major 

advantage for countries where maternal and neonatal tetanus continues to be a public 

health problem. CTC presents an opportunity to reach populations that are inaccessible by 

“traditional” strategies.
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and increasing availability of vaccines in places where the cold chain is extremely difficult to 

maintain. It can also reduce logistical demands and costs. These are major advantages for 

countries that are still striving to achieve good vaccine coverage.

In resource-poor settings, cold-chain requirements present barriers for vaccine 

delivery. MSF and WIV-ISP evaluated the stability, immunogenicity and safety of 

three batches of tetanus toxoid (TT) vaccine stored in the controlled-temperature 

chain (CTC) compared to the standard cold chain (SCC) for 30 days in tropical 

conditions. A real opportunity is offered to reinforce vaccination activities with 

reduced logistical constraints and costs in those areas in the context of the 

ongoing maternal and neonatal tetanus elimination program.

Goal

Tetanus toxoid vaccines were stored for a maximum of 27 days in CTC (between 21 and 38°C). 

In SCC, they were stored between 2 and 8°C. The Biological Standardisation unit tested the 

stability quality indicating parameters of the samples stored in CTC and SCC conditions. They 

confirmed that the three batches complied with the WHO specifications respectively for the 

pH, potency and adsorption assays following standard testing procedures. The same batches 

were then used for the two immunisations of the study participants.

In a second step, the laboratory measured the tetanus antibody concentration in pre- and 

post-vaccination whole blood samples from the participants by an ELISA test. This confirmed 

similar proportions of protective sero-conversion in both groups (>99%). After vaccination, 

GMC was 1.55 IU/ml in SCC and 1.47 IU/ml in CTC. Lastly, no serious adverse events were 

observed. 

The results demonstrated that the immunogenicity of TT is maintained in CTC. It indicates 

that CTC may be an interesting alternative strategy for tetanus toxoid delivery in situations 

where the cold chain cannot be maintained, and more specifically to reach underserved 

and marginalized populations considered mostly affected by tetanus. It can also reduce the 

logistical demands and the cost of mass vaccination.

Research outcomes
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A cluster randomized, non-inferiority trial was conducted in the Moïssala district in Chad 

from December 2012 to March 2013. 

A total of 2128 women grouped in 34 clusters were randomized to CTC (n=1068) or SCC (n=1060). 

Women aged 14–49 years, eligible for TT vaccination and with a history of ≤1 TT dose, received 

two TT doses four weeks apart. Participants were blinded to the allocation strategy. Tetanus 

antibody titers were measured using a validated indirect ELISA end-point test at inclusion 

and at four weeks after administration of the second dose of tetanus toxoid vaccine. 

Primary outcome measures consisted of post-vaccination seroconversion and fold-increase 

in geometric mean concentration (GMC). 

Non-inferiority was established by the seroconversion difference (TT
SCC

−TT
CTC

) <5% and the 

GMC ratio (TT
SCC

/TT
CTC

) <1.5. 

Adverse events were monitored at health centers and on next contact with participants.

Methods

The Biological Standardisation unit assessed the quality parameters of the tetanus toxoid 

vaccines stored for 30 days in SCC and CTC conditions, against the WHO specifications. They 

confirmed that the vaccines are of assured quality. The laboratory also performed an indirect 

end-point ELISA test to measure the anti-tetanus antibodies concentration in the blood 

samples stored at inclusion of the participants and after the second dose of vaccination. 

The study confirmed the stability and immunogenicity of the batches of vaccines stored in 

CTC compared to SCC.

The project is finalized and the study results are published.

Project progress
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Peer-reviewed publications

Juan-Giner A, Domicent C, et al. A cluster randomized non-inferiority field trial on the immunogenicity 

and safety of tetanus toxoid vaccine kept in controlled temperature chain compared to cold chain. 

Vaccine 32 (2014): 6220-26 (http://dx.doi.org/10.1016.j.vaccine.2014.09.027).
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Project manager | Dr Ir. Nancy Roosens

High-tech technologies for the detection 
of unauthorised Genetically Modified 
Organisms in food and feed for safety 
control of the food chain  

 Health care         Health information         Lifestyle & prevention         New technology         One health

  May 2012  ›  April 2016

4 INSTITUTIONS 5 TEAMS 8 PEER-REVIEWED PUBLICATIONS

GMO | food chain | biotechnology | high-tech | DNA walking | next generation sequencing

FOOD RISK LIMITATION

There is a controversy about Genetically Modified Organisms (GMOs), especially 

with regard to their use in food. Scientists generally agree that GM food is not inherently 

riskier to human health than conventional food. GMOs should, however, be assessed 

on a case-by-case basis before being placed on the market. For example, GMOs are 

assessed for their potential to trigger allergies to avoid the consequence of a person 

being unknowingly exposed to an allergen by eating  them. It is essential to be able 

to trace GMOs to ensure freedom of choice for consumers and to trace unauthorised 

GMOs to guarantee safety of the food chain. The growing number and diversity of GMOs 

are, however, increasingly complicating their detection using conventional methods.  

This project therefore aims to develop new strategies involving innovative technologies 

for detection of GMOs.

Genetically Modified Organisms (GMOs) are defined as organisms “in which the genetic material 

has been altered in a way that does not occur naturally by mating and/or natural recombination” 

(Directive 2001/18/EC). The introduction and control of GMOs and derived products in the food 

and feed chain in the European Union (EU) market are subject to European legislation in order 

to protect human, animal and environmental health and guarantee freedom of choice for 

consumers (EC Regulations 1829/2003 and 1830/2003). Enforcement of this legislation, however, 

is complex for several reasons. First of all, the number and diversity of commercialized GMOs 

will increase significantly in the next five years. Secondly, in addition to genes conferring 

insect resistance or herbicide tolerance, a larger range of traits will be developed (e.g. abiotic 

Project summary
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are currently authorised are principally produced by American and European companies 

which have a major interest in being authorized so that they can market their products on 

the EU market. Nevertheless, more and more GMOs will be developed by Asian technological 

centres intended for local consumption. These GM crops will very probably not be submitted 

for European approval. The frequency of unauthorized GMOs (UGM) on the EU market could 

therefore increase significantly due to their accidental presence in raw materials and processed 

food (Stein and Rodriguez-Cerezo, 2009). 

In this context, efficient and innovative methods and techniques must be developed to:

(i) improve UGM detection in the food/feed chain and (ii) collect data that may potentially be 

useful to assess the risks to health and for detection. 

The project entitled “UGMMONITOR” consists in the development of a molecular biology 

platform integrating high-tech approaches and a database for the detection of UGMs in food 

and feed. Most of the research has been done on rice, one of the leading staple crops, and a 

model plant in molecular biology.

First, an overview of biotech rice developed through the world was carried out to collect 

information (Fraiture et al., 2016 accepted with minor revision). The information collected in 

the database includes transgenic elements used (promoter, terminator, gene conferring a given 

trait etc.) that may be helpful for risk assessment and to develop suitable detection strategies 

for GMOs, particularly UGM. 

The detection strategy that has been developed is fully integrated into the routine analysis of 

GMOs and involves:

1| Developing a real-time PCR method targeting only UGM. In this context, to increase the 

discriminatory power of the analysis, a method targeting the t35S pCAMBIA marker making 

it possible to specifically target around 30% of EU-unauthorized GMOs was developed in this 

project (Fraiture et al., 2014). 

2| Developing integrated DNA walking methods anchored on common transgenic elements 

(P35S, TNOS and T35SPcambia). The database has shown that the majority of transgenic 

rice contains P35S, TNOS (present in both authorized and unauthorised GMO) and/or T35S 

pCambia markers and that these three markers are also present in natural organisms. The 

observed screening qPCR positive, which suggests that GMOs are present in the tested 

sample, therefore needs to be confirmed through alternative approaches. In this project, 

integrated DNA walking anchored on these three elements have been developed in order 

to characterize sequences around common transgenic elements (Fraiture et al. 2014, 2015a, 
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transgenic cassette and the plant genome as well as the unnatural associations of transgenic 

elements, make it possible to confirm the presence of GMOs in food/feed samples. With the 

aim of increasing the throughput for this strategy, the sequencing step was performed using 

the Next Generation Sequencing (NGS) technology (Fraiture et al., submitted). 

3| Use of NGS technology, through a whole genome sequencing (WGS) approach, for the 

detection of GMOs in alimentary matrices. A statistical framework was designed to 

estimate the number of NGS reads needed to detect a GMO in a given sample, and therefore 

to help in deciding whether it will be useful to perform a NGS experiment. The framework 

was verified using real NGS data and then applied to a range of different samples commonly 

encountered in routine analysis. It was shown that it is theoretically possible to use NGS 

to detect and identify samples made of 100% GM crops. Diluted samples and mixtures do, 

however, require extensive NGS experiments, with billions to trillions of reads and their 

associated costs, to yield a high probability of finding targeted reads for each approach 

(Willems et al., 2015).

Through this project, key strategies as well as useful information were provided to the EU 

control laboratories in order to improve their current system for detection of GMOs.

The research carried out by UGMMONITOR arises from the Belgian National 

Reference Laboratories (NRL) which are responsible for enforcement of EU GMO 

legislation at the national level and for the control of GMOs in food and animal 

feed.

Due to the ongoing and expected further expansion of GMOs in terms of number 

and diversity,  there is an urgent need, at both national and international levels, 

to develop new tools with the most advanced high-tech methods which can be 

used by enforcement laboratories to detect GMOs, especially unauthorised ones.

In order to cope with this challenge, this project aims to: (1) collect useful data 

to help with risk assessment and to establish a rational and efficient GMO 

detection system, especially for UGMs; (2) to develop new approaches (qPCR, 

DNA walking, NGS) that reinforce the current GMO detection strategy. The ability 

to detect GMOs and especially UGMs efficiently is essential in order to protect 

human health and guarantee the freedom of choice of consumers and the safety 

of the food chain.

The research that yielded a part of these results was funded by the Belgian Federal Public Service of 

Health, Food Chain Safety and Environment through the UGMMONITOR contract (convention RF 11/6242).

Goal
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» A  database  with  information (expressed genes and the corresponding traits,  transformation 

processes, elements composing the transgenic cassettes) on 1673 varieties of biotech rice 

developed worldwide that has been generated by transgenesis.

» The availability of a new PCR method targeting t35S PCAMBIA, that can be used routinely 

by the Belgian NRL to detect UGM. This method has also been selected at the EU level to 

become an EU reference method (compendium of methods) used by all EU enforcement 

laboratories. 

» The availability of an integrated DNA walking system making it possible to characterize 

UGM in food/feed matrices as a semi-routine procedure for the NRL.

» An exploration of the use of WGS for GMO detection in food and feed  with  a statistical 

framework making it possible to predict the number of NGS reads needed to detect 

transgene sequences, to prove their integration into the host genome and to identify the 

specific transgene event in a sample of known composition (modelling).

» A PhD dissertation, with UGent as academic promotor.

» Eight peer-reviewed publications.

Research outcomes

Database: information was collected on patents, GMO databases and on 1064 peer-reviewed 

publications.

Technologies used: 

» Primer design and development of new high-quality real-time PCR methods to detect 

GMOs on a routine basis.

» Development of an integrated DNA walking system to characterize a broad spectrum of 

GMOs in food/feed matrices as a semi-routine procedure. 

» Development of an integrated strategy combining DNA walking and NGS (Next Generation 

Sequencing, platform Pacific Biosciences ) to detect GMOs.

» Whole genome sequencing (NGS –platform Illumina) of food and feed samples containing 

GMOs, design of statistical model, bioinformatics to interpret the data generated.

Methods

The project has been finalized in May 2016, with the private defence of the PhD thesis on April 14th, 

2016.

Project progress
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DRUG ANALYSIS	 October	2014		›		October	2018

Antigenic	drift	in	the	surface	proteins		
of	the	mumps	virus	and	its	impact		
on	vaccine	efficacy

Project manager | Tessa	Vermeire

mumps virus | vaccine | sequence analysis | protein structures | bio-informatics

5	INSTITUTIONS	 4	TEAMS	 1	PEER-REVIEWED	PUBLICATION

 Health care         Health information         Lifestyle & prevention         New	technology         One health

Mumps	 is	 an	 acute	 infectious	 childhood	 disease	 with	 usually	 mild	 symptoms.	

Vaccination	 with	 the	 trivalent	 MMR	 (measles-mumps-rubella)	 vaccine	 has	 become	

standard	 in	 most	 developed	 countries.	 Despite	 the	 systematic	 vaccination	

campaigns	 in	 children,	 there	 has	 been	 an	 increase	 in	 new	 mumps	 outbreaks	 in	

the	 last	 decade,	 mainly	 affecting	 vaccinated	 young	 adults.	 These	 outbreaks	 are	

occurring	 around	 the	 globe,	 and	 in	 Belgium	 we	 had	 a	 major	 outbreak	 among	

university	 students	 in	 2012.	 One	 hypothesis	 to	 account	 for	 this	 states	 that		

the	 vaccine-induced	 antibodies	 cannot	 effectively	 clear	 an	 infection	 with	 the	

circulating	genotype	G,	possibly	due	to	changed	immunological	targets	on	the	HN	and	

F	 surface	 proteins.	 It	 is	 therefore	 important	 to	 understand	 why	 mumps	 outbreaks	

occur	in	vaccinated	populations	in	order	to	be	able	to	recommend	corrective	actions	

and	restore	confidence	in	vaccination	policies.

The recent outbreaks of mumps in vaccinated populations and the increasing age of the 

affected populations raise questions as to whether the current MMR vaccine is still effective 

enough. It is therefore necessary to look into the possible ways in which the vaccine that is 

currently used may be failing. To decide whether the current vaccine should be updated or 

vaccine strategies need adjustment, the exact nature of the vaccine failure has to be defined. 

One possible scenario is that decreasing homology between the vaccine strain (genotype 

A, isolated from a patient in the USA in 1963) and wild-type strains may result in antibodies 

that have a lower cross-neutralizing capacity in the currently circulating strains. This can be 

resolved by either using a new, up to date, vaccine strain or by formulating a vaccine that 

Project	summary
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is composed of several mumps genotypes. Our interest is primarily focused on the surface 

haemagglutinin-neuraminidase (HN) and fusion (F) proteins, which are the typical targets 

for antibodies. The protein information for different mumps virus genotypes and vaccine 

strains are collected and stored in a relational database. This protein information is derived 

from publicly available online repositories, as well as from the sequences of patient isolates, 

which will be determined by means of gene sequencing and whole genome sequencing at 

WIV-ISP. To determine how conserved the vaccine and the circulating virus strains are, the 

sequence variation of the major surface proteins, HN and F of the Jeryl Lynn vaccine strain 

and circulating wild type strains has been studied in the context of their 3D structure. These 

protein structures have been built using homology modelling, as no structures were available 

for mumps HN and F. Since HN and F are the key antibody target sites, special attention was 

given to the variation within the B-cell epitopes of these proteins, alongside other functional 

or immunological regions. To facilitate the process of checking the conservation/variation 

rate for both proteins, we developed Scop3D. This bio-informatics tool visualizes sequence 

variation on the 3D structure. It does so by calculating the frequency of the most abundant 

amino acid at each position in the protein. The frequency is then visualized on the protein 

structure using a varying series of colours, ranging from blue to red, for very conserved to very 

variable, respectively. In this way, seemingly unrelated variable areas in the protein sequence 

that collocate in a structural context can be discovered. In addition to the variation analysis 

of the main immunological targets of the mumps virus, we will check the cross-neutralizing 

capacity of serum from persons (not) vaccinated with the Jeryl Lynn vaccine strain against 

the other wild type strains, by means of a seroneutralization test (RFFIT). We will use sera 

from people who have been vaccinated recently or were vaccinated a longer time ago. 

This way, we can take into account the possibility of waning immunity, which means that 

the neutralizing antibody titre decreases after a certain period of time has elapsed since 

vaccination. We will also examine whether recent mumps strains have drifted away from 

the vaccine strain, by comparing protein variations between old and recent strains, as well 

as the neutralizing capacity of vaccine sera against recent and old virus isolates. Combining 

the bio-informatics approach with the seroneutralization test will allow us to demonstrate 

the functional impact of possible variations that we have seen in the sequence analysis. We 

will also check whether there is any interference between the other two virus components 

present in the MMR vaccine, in terms of the immune response induced by the mumps virus 

component.
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Mumps	used	to	be	a	childhood	disease,	infecting	children	at	the	age	of	2-15	years	

old.	Nowadays,	mumps	seems	to	be	affecting	young	adults	(18-24	years)	who	have	

been	vaccinated	with	the	MMR	vaccine.	Moreover,	the	symptoms	in	these	young	

adults	are	potentially	more	severe,	with	complications	such	as	orchitis	and	

meningitis	occurring	more	often	in	these	older	age	groups.

The	fact	that	vaccinated	persons	are	becoming	infected	with	the	mumps	virus,	

points	in	the	direction	of	a	possible	mismatch	between	the	vaccine	and	the	

currently	circulating	wild	type	mumps	virus	strains.	It	is	therefore	important	

to	investigate	whether	there	is	in	fact	a	mismatch,	in	order	to	be	able	to	come	

up	with	solutions.	A	better	understanding	of	the	reasons	for	mumps	outbreaks	

in	vaccinated	populations	is	crucial	in	order	to	take	the	appropriate	corrective	

actions	to	maximize	the	use	of	public	health	resources	and	restore	public	

confidence	in	vaccination	policies.	A	poor	match	between	vaccine	strain	and	wild	

type	strains	(antigenic	drift	leading	to	primary	vaccine	failure)	can	be	remedied	

by	replacing	the	vaccine	strain,	whereas	waning	immunity	(secondary	vaccine	

failure)	will	tend	to	require	additional	vaccination.

Goal

The project fits in with the mission of WIV-ISP to find solutions for better prevention of a 

re-emerging viral disease that impacts public health and is vaccine-preventable. This work 

provides tools to compare antigens between vaccine strains and wild type strains based on 

in silico analysis of protein structures. This makes it possible to assess the need for 

replacement of vaccine strains, especially for pathogens for which there are no practical 

animal models to perform vaccination-challenge studies. More specifically, our work will 

permit a better assessment of whether the mumps vaccine needs to be updated (antigenic 

difference with the vaccine strain) or if a third dose is the only option to prevent further 

outbreaks in adolescent populations (waning immunity).

Research	outcomes

Protein information was collected from the NBCI Genbank online repository. Patient isolates 

were received from the CDC (Atlanta, USA), RIVM (Bilthoven, The Netherlands) and the Belgian 

National Reference Centre of WIV-ISP. The database scheme was set up using MySQL. Homology 

modelling was used to create the protein structures of HN and F. A BLAST search returned 

PDB entry 1Z4V as a template structure for HN, whereas 4GIP and 3MAW were used for the 

Methods
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prefusion and postfusion conformation of the F protein respectively. Clustal Omega was used 

for alignment of the template and the HN or F sequences of the mumps virus. FoldX was used 

to mutate the residues of the template structure into the residues of HN or F. Insertions and/or 

deletions and energy minimization was performed with YASARA. Final structure evaluation 

was done with MolProbity. PyMol was used for visualization of the protein structures. Scop3D 

was developed in the Python and Biopython programming languages. A seroneutralization 

test (RFFIT) developed in-house was optimized to check for the neutralizing antibody titre 

against mumps virus. The interference of all mumps components in the vaccine will be tested 

by means of virus titre calculations (virus growth) and the influence of interferon production 

will be checked using an IFN ELISA test using qPCR.

All available protein information on the HN and F protein of the mumps virus in the 

publicly available online repositories was collected. Patient samples from CDC and RIVM 

were received. A relational database scheme has been set up and we are currently in the 

process of populating the database with all the mumps information that is available. Protein 

structures of HN and F have been created by means of homology modelling. Furthermore, the  

bio-informatics tool Scop3D has been developed and is being used in this research project 

to analyse all available HN and F sequences. The manuscript on this tool has been published 

(see publication section). The analysis of the HN and F protein sequences and structures has 

been carried out for the comparison between the Jeryl Lynn vaccine strain and the wild type 

virus strains. A manuscript is currently being written about this analysis. The major findings of 

this analysis were that for the HN protein, significantly more variations in the protein seemed 

to occur in immunologically and functionally important regions. Furthermore, one position 

(position 464-466) in the HN protein showed a difference between the Jeryl Lynn vaccine strain 

and other wild type strains, as variation at this position induced a loss of a glycosylation site, 

but only in the Jeryl Lynn vaccine strains. This will definitely be investigated further. In the 

meantime, virus stocks are being produced from relevant patient isolates, as well as from 

the Jeryl Lynn vaccine strain. Genotyping of the isolates received has been performed and 

a protocol is being set up and optimized for the sequencing of the HN and F genes of these 

samples.

Project	progress
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HEALTH AND DISEASE 
MONITORING

Project manager | David Triest

DRUG ANALYSIS

Fusarium, clinical relevance  
and mass spectrometry methods  
for identification
Using strains of the Belgian fungal culture collection BCCM/IHEM.

 December 2011  ›  December 2015

2 INSTITUTIONS 3 TEAMS 3 PEER-REVIEWED PUBLICATIONS

identification | fungi | fusarium | aspergillus | mass spectrometry | morphology |  
DNA sequence-analysis | human infection | species diversity | antifungal treatment | 
proteomics | peptide specificity

 Health care         Health information         Lifestyle & prevention         New technology         One health

Correct identification of fungal species causing human pathogenic infections is 

of the utmost importance for public health since the appropriate treatment may differ 

depending on the infecting species. This is, however, challenging in current clinical 

practice and there is a great need to validate and/or develop new technologies such 

as those based upon mass spectrometry (MS). In the present project the focus was 

predominantly on Fusarium but also on Aspergillus species, i.e. moulds frequently 

found to be associated with human infections. Fusarium strains of the BCCM/IHEM 

fungal collection were used to study the clinically relevant species diversity, antifungal 

susceptibilities and MALDI-TOF MS applicability for identification, whereas Aspergillus 

strains were used for the development of a new MS-based identification method.

In a first part of this PhD project the focus was on the mould genus Fusarium. Fusarium species 

are widely distributed soil inhabitants and plant pathogens which also cause a wide range 

of opportunistic human infections, ranging from superficial infections to locally invasive and 

disseminated infections. Superficial infections mainly occur in immunocompetent patients, 

whereas severely immunosuppressed patients are typically at risk for an invasive and/or 

disseminated fusariosis. With the increased immunosuppressed patient population, a rise in 

the number of Fusarium infections has also been observed. Fusariosis is currently assumed 

to be the second most occurring infection caused by moulds in humans after aspergillosis, 

i.e. infections caused by Aspergillus species.

Project summary
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A high diversity of Fusarium species has been reported to be associated with human infection. 

This species diversity was evaluated in the present project by studying the 323 Fusarium 

strains from the BCCM/IHEM fungal collection. The strains were re-identified, resulting in 

the first report of Fusarium musae as opportunistic human pathogen and the description 

of a new Fusarium-like species. Species delimitation was complicated by the fact that the 

Fusarium genus is characterized by its many closely related species. Such closely related 

species, defined on the basis of the phylogenetic species concept, are often morphologically 

indistinguishable and are grouped into several species complexes. 

Consequently, identification of the infecting Fusarium species is challenging in current 

clinical practice where a morphological examination is predominantly used, sometimes in 

combination with DNA sequence analysis (i.e. the gold standard). Correct species (complex) 

identification, however, appears to be important. Despite the fact that Fusarium species are 

relatively resistant to most of the antifungal agents currently in use, our in vitro antifungal 

susceptibility testing showed that susceptibility profiles may differ between clinically 

important Fusarium species (complexes).

A molecular identification technique of interest which was evaluated in this project was the 

recently introduced MALDI-TOF (matrix assisted laser desorption ionization time-of-flight) 

MS method for identification of moulds. We showed that for Fusarium species (complex) 

identification MALDI-TOF MS is highly accurate and capable of replacing time-consuming 

morphological examination and multilocus DNA sequence analysis in clinical practice.

In the second part of this PhD project the focus was on the development of a new, never 

described, MS-based identification method for mould infections, which can be applied directly 

to clinical samples. This factor is important because all current MS-based identification 

methods require the isolation and cultivation of the infecting pathogen, which is a major 

drawback due to the fact that this is a time-consuming process with limited success rate 

and prone to both false-negative (inability to culture) and false-positive (environmental 

contamination) results. Circumventing the cultivation step is thus of major clinical interest 

as it is widely accepted that early identification of the infecting agent leads to an earlier 

initiation of appropriate treatment.

In order to develop such an identification method, tandem MS or MS/MS was used to detect 

known species/genus-specific peptides. An important prerequisite, however, is that the 

sample needs to be subjected to proteolytic digestion beforehand so that analyses can be 

performed at the peptide level, i.e. a bottom-up MS approach. This would mean an initial delay 

in identification, although the digestion step will largely be compensated by the fact that 
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we do not need to culture the pathogen. Moreover, the MS/MS method will allow multiplex 

analyses, i.e. screening for the presence of different pathogens in one sample, as opposed 

to MALDI-TOF MS. The focus of the new identification method was, apart from Fusarium, 

predominantly on Aspergillus because a sufficient amount of clinical samples from patients 

diagnosed with pulmonary aspergillosis, specifically processed bronchoalveolar lavage (BAL) 

samples, were available to prove the principle of the new method.

Sixty Aspergillus and Fusarium species/genus-specific peptides were selected by applying 

quadrupole time-of-flight (QTOF) MS/MS in multiplexed ion fragmentation (MSE) mode, in 

combination with a mass-bioinformatics platform and validated strains from the BCCM/IHEM 

fungal collection. Actual detection of the selected species/genus-specific peptides in our 

samples occurred by performing ultra-pressure liquid chromatography (UPLC) MS/MS in 

multiple reaction monitoring (MRM) mode, using peptide analogs and after optimization of the 

method. UPLC was performed prior to MS/MS, to have an initial rapid separation of the peptides 

in our samples based upon hydrophobicity, whereas MRM was used to enhance the sensitivity 

of the method. It was possible to implement 26 peptides in the optimized UPLC MS/MS method. 

Although accurate genus identification of Fusarium and accurate species identification of 

Aspergillus BCCM/IHEM material was possible, no Aspergillus species/genus-specific peptides 

could be detected in the BAL samples according to any of our tested conditions.

Investigate the Fusarium species of importance for public health, i.e. the ones 

associated with human infection, by analysing the data available from the 

strains of the BCCM/IHEM fungal collection.

Determine whether MALDI-TOF MS is a reliable identification method for clinical 

Fusarium isolates in combination with in vitro antifungal susceptibility testing in 

order to assess the most important identification level.

Develop a new MS-based identification method for mould infections, allowing 

direct analysis of clinical samples without the need for a cultivation step. 

Implementation of a method like this would represent a major breakthrough

in the field of public health.

Goal

Part 1

The diversity of clinically relevant Fusarium species was mapped using the strains of the 

BCCM/IHEM fungal collection. A dataset of 289 DNA sequence validated Fusarium strains 

remained after re-identification, including 40 different species divided between 9 species 

complexes.

Research outcomes
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One species was found, i.e. Fusarium musae, which was not yet known to cause opportunistic 

human infections. Since banana fruits are the natural habitat of Fusarium musae, it is likely 

that imported banana fruits act as carriers of Fusarium musae spores and thereby represent 

the source of human infection. Now that we have established Fusarium musae as a human 

pathogen, future research will have to determine the actual impact of Fusarium musae 

infections on public health.

A new species, closely related to Fusarium, i.e. Pseudofusicolla biseptata sp. nov., was 

described, expanding our knowledge of the Fusarium-like species diversity.

In vitro antifungal susceptibility testing on the patient-isolated Fusarium strains showed that 

Fusarium is highly resistant and differences in susceptibility were mainly between species 

complexes.

MALDI-TOF MS was found to be a reliable method for identification of clinical Fusarium 

isolates as opposed to the classical and often error-prone morphological identification. 

Correct species identification could be achieved in 82.2% of cases and a success rate of almost 

100% was obtained for correct identifications up to the species complex level, without any 

mis-identifications.

Part 2

A total of 60 species/genus-specific candidate peptides were selected, of which 17 were 

effectively detected in our tested samples. This included 13 Fusarium and 47 Aspergillus 

species/genus-specific peptides.

A UPLC MS/MS method was developed and optimized to detect spiked analogs as well as 

endogenous peptides. Twenty-six peptides were usable in this optimized UPLC MS/MS method 

and these were confirmed as Fusarium or Aspergillus species/genus-specific.

It was possible to achieve accurate genus identification of Fusarium and accurate species 

identification of Aspergillus BCCM/IHEM material with the new identification method.

Multiplexed analysis of mixed samples, containing BCCM/IHEM material from different 

Aspergillus species, was also possible using the new identification method.

It was not, however, possible to detect any of the Aspergillus species/genus-specific peptides 

in BAL samples of patients diagnosed with a pulmonary Aspergillus infection, according to 

any of our tested conditions. Nevertheless, a number of options still remain to increase the 

sensitivity of the new identification method.
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Part 1

Strains of the Belgian fungal culture collection BCCM/IHEM were used in this project and these 

were very valuable, not only because of the number of strains available but also because most 

of them were isolated from patients. The strains have been gathered and preserved over the 

past 30 years and detailed information about their isolation has been held in a database.

The Fusarium strains were re-identified by multilocus phylogeny according to the most recent 

taxonomical standards. Different DNA markers were sequenced and Bayesian phylogeny 

was conducted.

The Fusarium strains were morphologically examined according to previously described 

protocols in order to assess the difficulties of morphological identification.

In vitro antifungal susceptibility testing was performed according to referenced standard 

methods and using a panel of commonly applied antifungal agents.

The feasibility of the MALDI-TOF MS identification method was assessed by screening the 

validated BCCM/IHEM Fusarium strains as well as recent clinical isolates. A MALDI-TOF 

MS assay, developed in-house, for mould identification and an in-house reference spectra 

database were used.

Part 2

For development of the new MS-based identification method for mould infections, the focus 

was on both Fusarium and Aspergillus.

Prior to MS/MS, validated strains from the BCCM/IHEM fungal collection were subjected to 

protein extraction and tryptic digestion, using protocols developed in-house.

Aspergillus and Fusarium species/genus-specific peptides were searched by applying QTOF 

MS/MS in MSE mode, using a mass-bioinformatics platform and tryptic digested samples of 

BCCM/IHEM material. Candidate peptides were selected among those that were observed in 

the samples or which should theoretically be present.

Heavy isotope labelled analogs of the selected species/genus-specific candidate peptides 

were chemically synthesized in order to optimize the new identification method, which was 

based upon UPLC MS/MS in MRM mode.

The labelled analogs were spiked in all the tested samples and are required for the detection 

of the endogenous peptides. Species/genus specificity of the selected peptides was confirmed 

by analysing tryptic digested samples of BCCM/IHEM material with UPLC MS/MS.

Proof of principle of the UPLC MS/MS method was performed on BAL samples from patients 

diagnosed with pulmonary Aspergillus infection. These samples were processed according 

to different conditions in order to increase the concentration of endogenous Aspergillus 

peptides and/or decrease the concentration of interfering human plasma proteins.

Methods

13
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The project has been successfully finished. A PhD in Medical Sciences has been obtained at the 

Vrije Universiteit Brussel (VUB). Three peer-reviewed research articles have been published, 

one has been submitted and one article is in preparation.

Project progress
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HEALTH AND DISEASE 
MONITORING

HEALTHCARE EVALUATION

Project manager | Raissa Nadège Caboré 

DRUG ANALYSIS

Development of a pentaplex 
immunoassay for a serosurveillance/
seroprevalence study of diphtheria, 
tetanus and pertussis in Belgium  
using Luminex xmap technology

  Health care         Health information         Lifestyle & prevention         New technology         One health

 November 2013  ›  November 2016

2 INSTITUTIONS 3 TEAMS 7 PEER-REVIEWED PUBLICATIONS

serosurveillance | seroprevalence | pertussis | diphtheria | tetanus | multiplex assay

Infection with Bordetella pertussis (whooping cough) continues to pose a 

worldwide health problem for unvaccinated and incompletely immunised children. 

Recent studies have shown that adolescents and adults serve as the main source of 

infection for neonates and infants. Serosurveillance studies can detect subgroups at 

risk and can therefore deliver information that is often lacking in routine surveillance 

and vaccination coverage studies. With the pentaplex, we detected simultaneously 

antibodies against five antigens of three pathogens (diphtheria, tetanus and pertussis) 

present in the hexavalent vaccine used for infant immunisation. This results in a 

considerable gain in time and money. 

In order to monitor the seroprotection of the general population against diphtheria 

and tetanus and the incidence of Bordetella pertussis infection in Belgium, a pentaplex 

immunoassay (MIA) was developed for the simultaneous detection in one serum sample of 

IgG antibodies against pertussis toxin (PT), filamentous haemagglutinin (FHA), pertactin (Prn), 

diphtheria toxin (DT) and tetanus toxin (TT). 

MagPlex magnetic microspheres were covalently coated with DTP vaccine antigens at 

optimised concentrations to obtain five monovalent bead sets. After incubation of the bead 

Project summary
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anti-human IgG detection antibodies. We assessed the performance of this pentaplex MIA on 

a small panel of 37 samples and compared the results to those obtained with five commercially 

available ELISAs. The possible interference between the different bead sets was investigated 

by comparing IgG concentrations generated from the single-plex MIA with the pentaplex MIA. 

The in-house reference standard sample was calibrated against the international pertussis 

standard (NIBSC code 06-140) in a triplex MIA and against the international diphtheria (NIBSC 

code 10-262) and tetanus (NIBSC code TE-3) reference standards in an individual monoplex. 

The lower limit of detection of each analyte was determined by interpolation of the 15 blank 

mean MFI values + 2SD in the pentaplex MIA from the reference curves.

Pentaplex MIA mean fluorescence intensities were comparable to those of monoplex MIA and 

IgG concentrations obtained with both methods for all antigens correlated well. The pentaplex 

MIA showed good correlation with commercial ELISAs with correlation coefficients between 

0.90 for PT to 0.94 for TT. No evidence for bead interference with various antigens coupled 

bead regions was found between monoplex and duplex or triplex MIA. The pentaplex MIA 

was reproducible, with a good intra and inter-assay coefficient of variation for all antigens. 

The recovery of all analytes was between 80% to 120% compared to international reference 

standard values. 

The pentaplex MIA is validated and subsequently used for testing a total of 699 anonymised 

left-over serum samples collected in 2012 by six clinical chemistry laboratories in Belgium 

among healthy adults aged 20-29.9 years (Caboré et al., manuscript submitted for publication 

to Vaccines). Compared to classical ELISA, the simultaneous detection of five analytes reduces 

significantly the price of the tests, the volume of serum needed and the workload for the 

technicians.

Results generated at the end of this project will provide a detailed estimate of 

the percentage of subjects in different age categories with protective levels of 

diphtheria and tetanus antibodies in Belgian population in 2013-2014 and also 

the level of B. pertussis circulation. It will also enable comparison of pertussis, 

diphtheria and tetanus seroprevalence data from other EU member states 

and define the position of Belgium in the control of these vaccine-preventable 

infectious diseases.

Goal

14



Sc
ie

n
ti

fi
c 

re
p

o
rt

 2
01

4-
20

15

Serosurveillance studies have proven to be valuable instruments next to the clinical 

surveillance programmes based on reporting systems. They can be an easy tool to estimate 

real vaccination coverage and/or the burden of infectious diseases among populations.

Research outcomes

Samples of the serumbank were collected by the Service Infectious Diseases in the General 

population (O.D. Public Health and Surveillance). The total number of samples was stratified 

by age group based on ESEN estimates and aimed at an equal number of males and females 

in each age group. A total of 20 extra samples per year for those aged 0-19 years were taken 

to account for the low volumes of specimen. 

Methods

The pentaplex immunoassay is now validated and it is being used for testing a national 

serumbank of 3,252 samples.

Project progress
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Peer-reviewed publications

Caboré RN, Maertens K, Dobly A, Van Damme P, Elke Leuridan E, Huygen K. influence of maternal 
vaccination in pregnancy on the quality (avidity) of infant antibody responses to paediatric vaccines 
(draft in preparation).

Caboré RN, Maertens K Hoang TTH, Dobly A, Leuridan E, Van Damne P, Huygen K. Avidity of Vietnamese 
infants antibodies after fourth pertussis vaccine doses. (draft).

Maertens K, Caboré RN, Huygen K, Vermeiren S, Hens N, and al. Pertussis vaccination during pregnancy 
in Belgium: follow-up of infants until 1 month after the fourth infant pertussis vaccination at age 15 
months. Vaccine 2016 (Submitted).
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Caboré RN, Piérard D, Huygen K. A Belgian serosurveillance/seroprevalence study of Diphtheria, Tetanus 
and Pertussis using a Luminex xMAP technology. Vaccines 2015 (submitted).

Maertens K, Cabore RN, Huygen K, Hens N, Van DP, Leuridan E. Pertussis vaccination during pregnancy in 
Belgium: Results of a prospective controlled cohort study. Vaccine 2016 Jan 2;34(1):142-50.

Hoang HT, Leuridan E, Maertens K, Nguyen TD, Hens N, Vu NH, Cabore RN. et al. Pertussis vaccination during 
pregnancy in Vietnam: Results of a randomized controlled trial Pertussis vaccination during pregnancy. 
Vaccine 2016 Jan 2;34(1):151-9.

Huygen K, Caboré RN, Maertens K, Van Damme P, Leuridan E. Humoral and cell mediated immune responses 
to a pertussis containing vaccine in pregnant and nonpregnant women. Vaccine. 2015 Aug 7;33(33):4117-23. 
doi: 10.1016/j.vaccine.2015.06.108. Epub 2015 Jul 14.PMID:26187257. 

Maertens K, Hoang TH, Caboré RN, Leuridan E. Avidity of maternal pertussis antibodies after vaccination 
during pregnancy. Vaccine. 2015 Jun 24. pii: S0264-410X(15)00748-3. doi: 10.1016/j.vaccine.2015.05.075.
[Epub ahead of print] No abstract available. PMID:26116248.
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Development of a molecular alternative to 
classical microbiological subtyping methods, 
Salmonella phage typing as a case study
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  October 2011  ›  September 2015

3 INSTITUTIONS 4 TEAMS 6 PEER-REVIEWED PUBLICATIONS

molecular subtyping | pathogen | multiplex detection | Luminex® | multiplex ligation-dependent 
probe amplification (MOL-PCR) | next-generation sequencing (NGS) | Salmonella

Infectious diseases caused by microbes such as harmful bacteria, are a major 

public health concern. These germs must therefore be carefully monitored through a 

method named subtyping, i.e. determination of the characteristics of a single bacterial 

strain in order to compare different bacterial strains and investigate whether they are 

identical. This is important to monitor the spread of harmful bacteria, and for timely 

tracing and confinement of the source of an outbreak caused by these harmful bacteria, 

e.g. by determining from which food substance the outbreak originated, i.e. by finding 

the strain that has the same characteristics as the one found in the sick individual. In 

this project, a new alternative method for bacterial subtyping was developed to replace 

the classical subtyping methods that present several limitations. Implementation of 

this method was optimized to subtype Salmonella Typhimurium which is a harmful 

bacterium commonly occurring in Belgium that causes food poisoning.  

Characterisation of pathogens below the subspecies or serovar level, i.e. subtyping, is 

essential in public health for routine surveillance of pathogens, outbreak detection and timely 

confinement of an outbreak. For example, to confine an outbreak, it is crucial to demonstrate 

the link between food and human isolates by comparing different strains at the subspecies 

level, i.e. to determine whether both isolates have the same origin or not. It is essential for a 

national institute of public health to have access to efficient subtyping methods.

Project summary
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In the SalMolType project, Salmonella Typhimurium has been chosen as a case study. In 

fact S. Typhimurium is one of the major causes of food poisoning in Belgium. The traditional 

subtyping methods for Salmonella are phage typing, multiple-locus variable-number of 

tandem repeats analysis (MLVA) and pulsed-field gel electrophoresis (PFGE). Each of these 

techniques does, however, have its own intrinsic disadvantages. The ideal subtyping method 

is rapid, highly discriminatory, inexpensive and robust. This project has therefore sought to 

develop an alternative method that meets these required criteria. 

For this purpose, a molecular method based on detection of DNA regions (markers) that 

are specific for a particular strain of S. Typhimurium, was envisaged. For a rapid alternative 

subtyping method, several molecular markers needed to be combined (multiplexed) in a 

single assay. The multiplex oligonucleotide ligation-polymerase chain reaction (MOL-PCR) 

was selected as an assay technique because it is sufficiently fast and relatively inexpensive. 

To detect the presence or absence of molecular markers in a DNA sample, the MOL-PCR assay 

makes use of the Luminex (xTAG) technology, or ‘liquid bead suspension array’. The developed 

and optimised MOL-PCR assay for subtyping of S. Typhimurium and S. 1,4,[5],12:i:- (monophasic 

variant) (Wuyts et al., 2015a and 2015b), combines 52 molecular markers, including prophage 

genes, amplified fragment length polymorphism (AFLP) elements, Salmonella genomic 

island 1 (SGI1), allantoinase gene allB, MLVA locus STTR10, antibiotic resistance genes, single 

nucleotide polymorphisms (SNPs) and phase 2 flagellar gene fljB. Each assay results in a  

MOL-PCR profile which can be used to objectively compare different isolates and which 

facilitates the exchange of results between different laboratories. This MOL-PCR profile is 

created using an R software based application. The assay was validated using a collection of 

more than 500 S. Typhimurium isolates originating from the Salmonella & Shigella National 

Reference Center (NRC) (Wuyts et al., 2015c). The method was found to have discriminatory 

power equal to that of phage typing and the results were obtained within 8 hours, making it 

suitable for outbreak investigation, which requires a fast response. 

Additionally, in the SalMolType project, whole genome sequencing (WGS) was explored as an 

ultimate universal subtyping method for epidemiological monitoring of pathogens and for 

outbreak investigations. A specifically generated next generation sequencing (NGS) dataset 

of 32 S. Typhimurium and S. 1,4,[5],12:i:- isolates and 6 Salmonella Enteritidis isolates made it 

possible to address several issues related to the use of WGS for subtyping of pathogens, i.e. 

i)  the bioinformatics workflow used for analysis of the NGS data, ii) the maximum number of 

differences as small as 1 nucleotide (single nucleotide polymorphisms, SNPs) between two 

isolates before they can be regarded as different subtypes, iii) the inference of phenotypical 

characteristics such as antibiotic resistance, and iv) the relationship between historical 

subtyping data (MLVA, PFGE etc.) and WGS data (Wuyts et al., in preparation). It was shown 
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Goal

Rapid and accurate subtyping of pathogens is important for surveillance and is 

crucial in determining the link between a food and a human isolate and for the 

timely confinement of an outbreak. This is a primary mission of the NRC and NRL, 

which belong to an international network of the European Centre for Disease 

Prevention and Control (ECDC), the European Food Safety Agency (EFSA) and the 

World Health Organization (WHO). For routine surveillance and detection and 

trace-back of outbreaks, pathogens have to be characterised at a level suitable 

for fingerprinting the strain, which means for most pathogens that subtyping, 

i.e. characterisation below the subspecies or serovar level, is required. Ideally, 

such a subtyping method is rapid, inexpensive, sufficiently discriminatory, 

robust, easily implemented and standardised, universally applicable for a wide 

range of pathogens, and resulting in objective data which are convenient for 

interpretation and transfer between different laboratories. Currently, not all 

classically used subtyping methods fulfil all these requirements. 

The SalMolType project was a collaboration between the Platform Biotechnology 

and Molecular Biology and the Salmonella and Shigella NRC (hosted at WIV-ISP) 

that aimed at the development of a molecular alternative method for the 

subtyping of a specific pathogen, i.e. Salmonella Typhimurium. This was urgently 

needed to tackle the disadvantages of the Salmonella subtyping methods 

currently being used and thereby to improve the efficiency of Salmonella 

15

that WGS is more discriminatory than the subtyping methods used at present, which is 

of particular interest for isolates with frequently occurring subtypes. However, the tools 

currently available for WGS data analysis are not yet fully adapted to implement WGS as 

an ideal subtyping method for surveillance, replacing all currently used methods in routine 

settings. Nevertheless, a proof-of-concept for the use of WGS for outbreak investigation 

has been given using NGS data for S. Enteritidis isolates related to two outbreaks (Wuyts 

et al., 2015d), in collaboration with the National Reference Laboratory (NRL) for Foodborne 

Outbreaks (hosted at WIV-ISP). For each of these, both human and food isolates were 

available. The WGS analysis with existing user-friendly tools confirmed the initial outbreak 

investigation using classical subtyping methods. In addition, WGS data analysis was able to 

discriminate between the source of the two outbreaks, which was not possible using the 

traditional subtyping methods. An additional plasmid carrying an antibiotic resistance gene 

was also discovered in the human isolate with the variant phage type PT4a. This case study 

demonstrated the added value of WGS for subtyping during outbreak investigations by 

confirming and/or discriminating food and human isolates between and within outbreaks.
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subtyping as it is currently carried out. This objective was achieved at different 

levels in the SalMolType project, i.e. i) improved data analysis and interpretation 

of the currently used MLVA subtyping method, ii) a newly developed and validated 

MOL-PCR subtyping assay for S. Typhimurium and iii) the use of WGS for outbreak 

investigation. 

This project additionally has a multiplier effect for the field of public health. It not 

only proposes a workflow for the development of a modular, multiplex molecular 

subtyping technique which can be implemented similarly for other pathogens 

monitored by WIV-ISP, but SalMolType also allowed for the introduction of the 

Luminex® and the WGS for subtyping technology in WIV-ISP, thereby paving the way 

for future research projects to elaborate these technologies further for other 

applications in support of a proactive public health policy.

» The availability of a Luminex-based validated molecular alternative subtyping method for 

Salmonella Typhimurium, usable in routine NRC activities for surveillance and outbreak 

detection 

» An exploration of using WGS for pathogen subtyping for surveillance and outbreak 

detection, with a proof-of-concept delivered for the outbreak investigation of S. Enteritidis 

by a national reference laboratory

» The introduction of the Luminex technology at WIV-ISP, a technology being used in other 

research projects for the development of multiplex detection and identification methods

» A PhD dissertation, with KU Leuven as academic promotor

» Six peer-reviewed publications and eight other publications

Research outcomes

» The use of WIV-ISP Salmonella isolate collection of the Salmonella & Shigella NRC as a 

representative collection of Belgian isolates (including isolates known to originate from 

an outbreak) to benchmark to newly developed methods

» Classical subtyping methods such as MLVA, phage typing, PFGE and antibiotic resistance 

determination for Salmonella Typhimurium, to benchmark and validate the newly 

developed subtyping methods

» The Luminex (xTAG) technology, and more specifically, MOL-PCR as a modular, multiplex 

detection method for the subtyping of Salmonella

Methods

15
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a subtyping method with ultimate resolution and universal applicability for pathogen 

subtyping

» Bioinformatics for the analysis and interpretation of generated data

The project has been finalized in September 2015, with public defence of the PhD on October 5th, 2015.

Project progress
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MLVA loci stability. PLoS ONE 2013;8(12):e84055. 

Wuyts V, Roosens NH, Bertrand S, Marchal K, De Keersmaecker SCJ. Guidelines for optimisation 
of a multiplex oligonucleotide ligation-PCR for characterisation of microbial pathogens in a 
microsphere suspension array. Biomed Res Int 2015; 790170.

Wuyts V, Mattheus W, Roosens NH, Marchal K, Bertrand S*, De Keersmaecker SCJ*. A multiplex 
oligonucleotide ligation-PCR as a complementary tool for subtyping of Salmonella Typhimurium 
(*equally contributed). Appl Microbiol Biotechnol 2015;99(19):8137-49. 

Wuyts V, Roosens NH, Bertrand S, Marchal K, De Keersmaecker SCJ. Optimized MOL-PCR for 
characterization of microbial pathogens. Curr Protoc Cytom 2015;75: 13.15.1-13.15.15. 

Wuyts V, Denayer S, Roosens NH, Mattheus W, Bertrand S, Marchal K, Dierick K, De Keersmaecker 
SCJ. Whole genome sequence analysis of Salmonella Enteritidis PT4 outbreaks from a National 
Reference Laboratory’s viewpoint. PLoS Curr Outbreaks 2015;7.pii: ecurrents.outbreaks.
aa5372d90826e6cb0136ff66bb7a62fc. 

Wuyts V, Mattheus W, Roosens NH, Marchal K, Bertrand S, De Keersmaecker SCJ. Molecular 
subtyping of Salmonella Typhimurium with multiplex oligonucleotide ligation-PCR (MOL-PCR). 
Diagnostic Bacteriology Protocols- Methods in Molecular Biology (Springer) 2016; Accepted for 
publication.
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Antimicrobial use in livestock  
and development of antimicrobial 
resistance: colistin and other compounds
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 January 2014  ›  July 2016

8 INSTITUTIONS 2 TEAMS 7 PEER-REVIEWED PUBLICATIONS

antimicrobial resistance | antimicrobial consumption | polymyxicins | livestock

Several antibiotics widely used in veterinary medicine to prevent diseases, 

including colistin, are administered collectively via feed to livestock. In parallel, colistin, 

which belongs to the class of polymyxins, is used increasingly for the treatment of 

certain human intestinal disorders (gastro-intestinal diseases). The antibiotic has 

severe side effects on kidneys and is therefore administered to humans with great 

care. A gene (mcr-1) enabling bacteria to resist colistin has been discovered recently 

in food-producing animals, which could potentially spread quickly among animals 

and to humans. As a protective measure of human health, WIV-ISP recommends that 

antibiotics should only be used for curative purposes.

The occurrence of resistant bacteria is a natural consequence of the use of antimicrobial 

agents. Whether in human or in veterinary medicine, intensive use and, in particular, the 

misuse of such drugs fuels the resistance phenomenon. Resistance may be caused by 

genomic mutation, which is then passed down (vertically) to daughter colonies. Resistance 

mutation may also occur in a transferable element (plasmid, transposon), in which case it 

spreads horizontally to other strains. Concerning polymyxins and despite more than 50 years 

of intermittent use, this transferable form of resistance had not been detected in veterinary 

or in human medicine for long. Moreover, due to the emergence of multi-resistant germs and 

the rise of carbapenemase-producing bacteria from 2010 onwards, colistin was reintroduced 

Project summary
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colistin use in veterinary medicine were thus questioned.

In this context, a comprehensive European review was carried out on antibiotics by  WIV-ISP 

and a panel of experts (‘AMEG’ – AntiMicrobial Expert Group) from complementary scientific 

disciplines. In particular, the use of different antibiotics in livestock was assessed as well 

as the impact of resistance transmission on public health. By the end of 2014, the panel put 

forward three main conclusions:

» Current data on colistin resistance are limited and cannot formally rule out the risk of 

transfer of resistance from certain animal bacteria to human ones.

» Use of colistin in livestock - and of antibiotics in general - is only suitable to cure sick 

animals and not to prevent diseases collectively via feed in all animals in a pen or in a herd.

» As by European Commission decision, since 2013, all Member States shall monitor colistin 

resistance and resistance to other antibiotics in animals. The industry must make 

additional efforts and monitor systematically the use of products as well as the occurrence 

of bacterial resistance.

Antibiotic resistance in intensive livestock production implies increased health risks for 

humans. If antibiotics are administered as a group treatment to livestock, whether they are 

healthy or not, through feed or water, commensal enterobacteriacea (intestinal bacteria), 

such as Escherichia coli (E. coli), become multi-resistant to certain antibiotics. These resistant 

bacteria can then be transmitted from animals to humans, either through direct contact with 

the infected animal, or through the diet. Antibiotics used in animal husbandry are the same 

or analogous molecules as those used to treat humans.

It is essential in livestock farming to rely on antibiotics when their use is justified for health 

and solely for curative purposes. Facing the problem of antibiotic resistance, the collective 

use of antibiotics in animal feed can no longer be justified.

By monitoring the use and resistance in food-producing animals, in livestock 

and in human medicine in a harmonised way, early recognition and intervention 

can be made. Antimicrobial agents will remain effective to treat patients that 

cannot rely on their own immunity for cure. In the hospital, this will result in 

less difficulty to treat infections caused by multi-drug resistant organisms. This 

means reduced healthcare costs through less patient days and lower morbidity 

and mortality. 

Goal
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Revision of the existing legislation in the states around products containing polymyxins 

(family of antibiotics including colistin), single or in combination products (two Referral 

Procedures 35 - European Medicines Agency).

Research outcomes

Aggregated and continuous monitoring of antimicrobial consumption is carried out at the 

national level. Resistance is determined by sampling representative target groups in a human, 

and veterinarian clinical, and a food safety context.

Methods

Following the call, colistin resistance was studied in detail, and already several countries have 

shown this new form of resistance (Skov & Monnet, Euro Surveill. 2016 Mar 3;21(9)). Additional 

action at the European level is requested by the European Commission by July 2016. Use in 

human medicine (hospitals) is also monitored in more in detail.

Project progress
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Bovine Respiratory and Digestive Tract. PLoS One 2016;Jan 28;11(1):e0146488. 

Callens B, Faes, C, Maes, D, Catry B, Boyen, F, Francoys, D, De Jong, E, Haesebrouck, F, Dewulf, J. 

Presence of antimicrobial resistance and antimicrobial use in sows are risk factors for antimicrobial 

resistance in their offspring. Microbial Drug Resistance 2015;21 (1), 50-8. 
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