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DEFINITION OF EMERGING RISKS

The operational definition of emerging risk agreed upon 
by several  Organizations at European and Member 
States level is as follows: 

“An emerging risk  is understood as a risk resulting  from a 
newly identified hazard to which a significant exposure
may occur or from an unexpected new or increased 
significant exposure  and/or susceptibility to a known 
hazard”. 
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Who is in charge for identifying 
emerging risks?

There are several competent Bodies at the EU 
level in  charge for identifying emerging risks in 
different sectors, including: (i) EFSA for the food 
and feed chain;  (ii) ECDC for diseases ; (iii) 
EEA for the environment; (iv) EMEA for 
medicinal products ;and  (v) DG.Sanco Units; 
and (vi) JRC for specific data and information.

Similarly, also several Member States have ad 
hoc structures and programmes aiming at 
emerging risk identification. 
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What is specific of emerging risks?

An emerging risk  is likely to be one  for which the available 
data base to conduct   identification and assessment is in 
general rather limited and, therefore, requires an 
“intelligence” approach for which a high level of  knowledge 
and expertise in the relevant sector is necessary. This 
explains why competent Bodies in emerging risk 
identification rightly tend  to specialize in  a specific sector.
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Emerging risks  arise from different 
sectors
• Food  or feed chain
• Consumer products use/misuse 
• Energy production and utilization  
• Industrial and related activities
• Waste disposal and utilization
• Use of natural resources
• Transport and storage
• Buildings and infra-structure 
• Electronic communications
• Living  environment
• Occupational settings
• Medicinal products
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EMERGING RISKS IS NOT A NEW 
CONCEPT: PHARMACOVIGILANCE

• All the adverse reactions observed by physicians in their 
patients  using  specific medicinal products are reported,  
making use of a harmonized form and procedure, to 
national competent Authorities.  

• Subsequent transfer of such data from  national 
competent Authorities  to  EMEA, makes possible, 
through the work of experts in the medicinal sector, the 
identification of unexpected adverse health effects
associated with the wide administration a new medicinal 
product (emerging risks) .
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SCIENCE BEHIND EMERGING 
RISK IDENTIFICATION

• Science behind emerging risks identification is 
continuously evolving;

• Links between human exposures to specific 
hazards and their health impacts depend not 
only on the nature of the hazard and the extent 
and modalities of exposure, but on many 
individual characteristics of the exposed people.

• Improving emerging risk identification calls for a 
better clarification of these links, only possible 
through scientific research. 
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HUMAN GENOMICS

• As genes determine predispositions (or 
susceptibilities) which are based on genotype 
and haplotype variants to common diseases, it is 
quite clear that the integration of genome-based 
knowledge and new technologies  will 
remarkably change primary, secondary an 
tertiary prevention.
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HUMAN, ANIMAL AND PLANT 
GENOMICS

• Inter alia, emerging risk identification will be 
more and more targeted in the future specifically 
at susceptible individuals, families and sub-
entities of populations based on their genomic 
risk profile.

• Moreover, high-grade “omics” technologies in 
farm animals and plants and their pathogens will 
make possibnle a deeper understanding of the 
functioning of genes and their products in an 
evolutionary context.
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DEVELOPMENT SCIENCE 

• A growing body of evidence indicate that foetal 
development is fundamental for good health in life;

• An unfavorable uterine environment and a consequent 
inadequate neonatal outcome (mainly marked by a low 
birth weight ) are among main determinants for 
cardiovascular diseases, type 2 diabetes and kidney 
diseases later in life;

• Exposure to particular chemicals during early foetal 
development may cause brain injuries ( window of 
vulnerability).
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MAIN BIOLOGICAL, CHEMICAL 
AND PHYSICAL HAZARDS  

Main agents likely involved in emerging risks 
include:

• Production of new toxic/carcinogenic chemicals, 
particularly  characterized by a high persistance;

• Development of new high pathogenic viruses 
due to selective environmental pressure;

• Development of bacteria resistant to anti-
microbial drugs;
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• New technologies ( e.g. nanotechnologies and 
artificial reproductive technologies); 

• Climate changes.
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How to identify emerging risks?

• In order to effectively identify emerging risks, it 
is, therefore, preferable  concentrate on 
adequate/concrete data (“indicators” and 
“signals”) related to the risk.

• To this end, it is fundamental to support the 
experts who  have a clear assignment in 
emerging risks identification by providing them 
the data that have to be taken into account 
through a structured system. 
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How to identify emerging risks?

Unstructured  systems, such those relying only on  
qualified expert groups, may be  able to identify  
emerging risks. However, based on past 
experiences, such unstructured systems  are 
affected by too many uncertainties and 
characterized by a far too low analytical power.
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How to better identify emerging risks?

In other words, effective identification of emerging risks in each 
different sector requires:

(i)  indicators and signals, corresponding in the case of medicinal  
products to unexpected adverse reactions and their temporal or 
spatial trend in an indicator value.

(ii) relevant data sources (corresponding in the case of medicinal 
products to physicians reporting adverse reactions observed in 
patients);

(iii)  an effective procedure in place to ensure their transfer to those 
who have to screen them (corresponding in the case of medicinal 
products to the pharmacovigilance procedure);
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How to identify emerging risks?

An expert group clearly committed to screen systematically
the available data according to a known procedure to be 
constantly updated based on lessons learned and  to 
highlight the data that require further consideration 
(corresponding in the case of medicinal products to the 
EMEA’s  Committee on Pharmacovigilance and their 
guidelines); 
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How to assess emerging risks?

Expert groups able to assess the data which have triggered 
the interest during the screening phase, taking also into 
account  other relevant data available, and to provide 
conclusions and  recommendations (corresponding in the 
case of medicinal products to  EMEA’s permanent 
Committees and ad hoc expert groups).
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Some indicators in the food and feed 
sector:

• New toxic properties of a substance in food
• Unexpected detection of toxic agents in food
• Unexpected evidence of increased exposure to a 

hazardous contaminant
• Emergence of new  food-borne pathogens
• Increased virulence of known pathogens
• Increased susceptibility of (sub) populations to

specific contaminants
• Nutritional unbalances due to external causes
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New indicators should always be 
possible

By no means the indicators previously listed can be 
considered as  comprehensive and definitive. Rather, that 
list  attempts to facilitate the  systematic gathering of 
relevant data and information. It should remain open not 
only to  the identification of additional indicators, but also  
of unexpected events (e.g. detection   of  clusters of neuro-
logical disorders in a slaughterhouse) identified through 
expert  judgement. 
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Common data sources (?)

Signals1

Interpretation

Em. Risk 
foreseen

Assessment of 
emerging risk by 

experts

« Soft » « Regulatory » Scientific

Risk management
(Commission and MS)

Sharing of information

Other agencies

INDICATOR DATA SOURCES*INDICATOR DATA SOURCES*

* See notes

No Em. Risk 
foreseen

1 including relevant single events

Input

« Ex. Judgment »

Data 
analysis1

General procedure for emerging risk identification
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Data Sources

There are three main types of data sources to be 
considered:

(i) “soft data sources” including media and grey literature;

(ii) “regulatory data sources” including data from rapid alert 
systems and  compulsory reporting/monitoring; and

(iii) “scientific data sources” including published papers, 
proceedings, research findings and documented 
reports.
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Data sources for mega-trends

Data sources on mega-trends (e.g. globalisation, 
trade, travels, migrations  and innovations), which 
may not be very helpful for risk assessment on 
specific issues, could be of a major importance 
when trying to identify emerging risks.
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Preventing the information overflow

• When trying to gather large amounts of data from 
heterogeneous sources, the control  of an 
overflow of information and the complexity and 
heterogeneity of the data sources involved in the 
system, should be carefully taken into account.

• An effective collaboration  among   organizations 
dealing with (emerging) risk assessment in 
different sectors and in different countries may be 
essential.
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Key source partners

Possible key partners in such an undertaking include, in 
addition to the above-mentioned European Institutions :

(i) International   Organizations (e.g. WHO, FAO and OIE);

(ii) Competent  Bodies    in     Third countries  (e.g. Public Health 
Agency Canada, USFDA and USEPA); and 

(iii) Stakeholder Organizations such as industry and consumer  
organizations. 
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Emerging risks screening procedure

In order to select the data that deserves further 
consideration either because there is clear indication of an 
emerging risk or because available data are suggestive, 
each structure in charge for identifying emerging risks 
makes use of a screening  methodology, based on 
“intelligence” and making use of available IT tools.

Currently used procedures are often not fully accessible 
and rather obscure and there would a major advantage if 
they could be made more transparent, shared with sister 
Organizations and ,possibly, harmonized in their essential 
elements. 
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The three steps validation procedure

Relevance, reliability, sensitivity and specificity of 
the system (s)  selected in the EU to identify (and 
control) emerging risks  in different sectors will 
need to be checked and validated.      To this end, 
a three-steps approach could be used together 
with an ad hoc Colloquium. 



27

The historical analysis tool

A broad group of experts  from all relevant areas could be 
asked  to choose one example of  risks occurred in each 
one of  the main sectors that have emerged  during the last 
decades  and to apply to them the relevant methods 
developed to identify emerging risks.   Such a historical 
analysis tool should be very useful to validate whether a 
specific methodology would have been able to identify  
emerging risk and should help  optimizing  possible 
indicators,  sources of data/information as well as the 
"intelligence" approach used for data analysis.
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The worldwide search for emerging 
risks

An analysis of the current world situation in search 
of the circumstances leading to the appearance of 
emerging risks  according to approaches  used in 
different sectors.  This analysis of the current 
situation worldwide could be performed   at a 
(biennial) Colloquium on emerging risks and 
receive feedback from  EU and third Countries 
competent scientific Bodies,    Member States 
authorities, international organizations (e.g. WHO, 
OECD) and stakeholders fora.  
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Analyses and classification of 
emerging risks
As a third step, based on  the outcome of these Colloquia, 
it may be decide if and how further explore the detected 
emerging issue(s),  based on the accumulated information, 
the available  risk assessment procedures   and the six 
criteria of risk significance, developed by SCENIHR: 

(i)Soundness of the information; 
(ii)Urgency of the situation; 
(iii)Scale of the risk; 
(iv)Severity of the consequences; 
(v)Uniqueness; and 
(vi) Interaction potential with other stressors. 
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