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Overview

1. Risk ranking and risk-benefit assessment
2. The BCoDE project
3. Risk assessment using composite health measures: some 

lexamples
4. The BCoDE toolkit implementation within EU Member 

StatesStates 
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1. Risk ranking and risk-benefit assessment
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Risk assessment: using Health Technology 
Assessment tools

Use of information technology deriving from multidisciplinaryUse of information technology deriving from multidisciplinary 
fields with the purpose of assessing risks in a systematic and 
evidence-based approach

Its goal is to produce input to decision making in policy and 
practice

Technology Assessmentgy
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Risk-benefit assessment paradigm

H d Id tifi tiHazard Identification

Exposure Assessment Hazard CharacterizationExposure Assessment Hazard Characterization

Risk CharacterizationRisk Characterization

BCoDE project – EFSA Challenging boundaries in risk assessment – sharing experiences 7 November 2012



Stepwise approach to risk-benefit 
assessment

I iti l t
Risk assessment modelling options

O b dInitial assessment • Opinion based
• Qualitative
• Semi-quantitative

Q tit ti

Refined assessment

• Quantitative

A CHM is useful to:
1 AggregateRefined assessment 1. Aggregate
2. Express
3. Compare

benefits and risks

Assessment using a 
composite health measure

benefits and risks

Expression of a 
Single Net Health Impact Value

Guidance on human health risk-benefit assessment of foods EFSA Journal 2010;8(7):1673

composite health measure Single Net Health Impact Value
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2. The BCoDE project
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Global Burden of Disease: estimating the 
relative impact of all diseases 

Comparing incidences or mortality data of very different 
diseases cannot provide the full picture

There is a need to summarize epidemiological data in a single 
health metric in order to compare these different diseasesp

In 1993 WHO and WB initiated the project called Global 
B d f Di (GBD)Burden of Disease (GBD)

The purpose is to estimate the relativeThe purpose is to estimate the relative 
impact of all diseases in the world
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Burden of Communicable Diseases in Europe 

• In 2009 ECDC initiated the BCoDE study in order to assess the

(BCoDE)

In 2009 ECDC initiated the BCoDE study in order to assess the 
comparative impact of infectious diseases in Europe

• Calculations are based on natural history of disease and related 
disabilities: models use a pathogen-based and incidence-based 
approach

• Estimates will allow comparison across infectious diseases: more• Estimates will allow comparison across infectious diseases: more 
epidemiological information and a tool for health policy prioritization 
and evaluation of interventions 

• Other outputs of the project concern overview of surveillance data 
quality and availability

• A user friendly and ready to use tool for• A user-friendly and ready-to-use tool for 
communicable disease burden estimation was 
created for burden estimation
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Apples and pears

The primary scope of the BCoDE project is to quantify the 
magnitude of communicable diseases in Europe in amagnitude of communicable diseases in Europe in a 
comprehensive manner in order to assess the relative burden 
of each communicable disease.

Choice on a common currency in 
order to compare impact of 
diseases risks and benefitsdiseases, risks and benefits
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Disability Adjusted Life Year

Quality 
Of life

Age

DALY = years of life lost (YLL) + years lived with disability (YLD)
= 20 years + 16 years = 36 years
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What are disability weights?

0
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y g
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Each disease is represented by an outcome 
tree salmonellosis e ample

RAsymptomatic

tree: salmonellosis example

Infection

R

R

Symptomatic 
infection
(Mild / severe 
Gastroenteritis)

Irritable Bowel 
Syndrome
DW: 0.042
Duration: 5y

R
8.8% (7.2% - 10.4%)
of all cases

Gastroenteritis)
DW: 0.105
Duration: 0.01792y

Reactive arthritis R
6.24% (5.35% -7.61%) are considered severe
(based on lab-confirmed cases)

DW: 0.059
Duration: 1y

R
8% (2.3% - 15.0%)
of severe cases

Death
0.1% (0.05%-0.3%)
distributed differently across age groups according to reported cases in 
selected EU MS
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3. Risk assessment using composite health 
measures: some examples
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BCoDE pilot study: disease pie changes 
according to the measureaccording to the measure

van Lier EA, Havelaar AH, Nanda A. The burden of infectious diseases in Europe: a pilot study. 
Euro Surveill. 2007;12(12):pii=751
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Changing the ranking

CHMs combine information on mortality and non-fatal health outcomes to represent the

Mortality DALYs

CHMs combine information on mortality and non fatal health outcomes to represent the 
health of a particular population in a single numerical index (Field and Gold, 1998)

%
1. Ischaemic heart disease 12.2
2. Cerebrovascular disease      9.7

%
1. Lower respiratory infections 6.2
2. Diarrhoeal diseases 4.8

Mortality DALYs

3. Lower respiratory infections 7.1
4. COPD 5.1
5. Diarrhoeal diseases 3.7
6 HIV/AIDS 3 5

3. Depression 4.3
4. Ischaemic heart disease 4.1
5. HIV/AIDS 3.8
6 Cerebrovascular disease 3 16. HIV/AIDS 3.5

7. Tuberculosis        2.5
8. Trachea, bronchus, lung cancers 2.3
9. Road traffic accidents 2.2

6. Cerebrovascular disease     3.1
7. Prematurity, low birth weight 2.9
8. Birth asphyxia, birth trauma 2.7
9. Road traffic accidents 2.7

10. Prematurity, low birth weight    2.0 10. Neonatal infections and other 2.7

Leading Causes of Mortality and Burden of Disease Global Burden of Disease Study 2004
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Leading Causes of Mortality and Burden of Disease, Global Burden of Disease Study 2004, 
Health Statistics and Informatics Department, WHO 2004



Ranking of diseases according to burden

Havelaar et al Int J Food Microbiol 2012; 156:231 2012; 231-238
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Burden attribution to transmission pathways 
and food groups

Havelaar et al Int J Food Microbiol 2012; 156:231 2012; 231-238
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4. The BCoDE toolkit implementation within 
EU Member States
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The Toolkit for burden estimation: a service 
for EU member states

A user-friendly and ready-to-use toolkit forA user friendly and ready to use toolkit for 
communicable disease burden estimation is 
going to be finalized by April 2012 

EU member states and EEA/EFTA countries are 
d l h lk d l lencouraged to employ the toolkit and calculate 

their national burden of communicable diseases
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First page
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Information page
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Selection of countries and diseases
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Main denominators
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Browsing outcome trees (information by 
navigation)
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Browsing outcome trees 2
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Inputting incidence data
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Running the simulation
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Viewing detailed results per each disease
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Viewing detailed results per each disease 2
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Viewing detailed results per each disease 3
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Viewing aggregate results
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Viewing aggregate results 2 (risk ranking)
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Key messages from today

BCoDE project`s objective is to improve evidence-based 
decision making in prioritisation of CDs in Europedecision making in prioritisation of CDs in Europe

ECDC and the BCoDE European consortium have:
Undergone extensive literature reviews;
Outlined the methodology
Tested the methodology in four European countries
Created a software, user-friendly toolkit for burden estimation

The national expert is now invited to estimate its national 
burden of communicable diseases

BCoDE project – EFSA Challenging boundaries in risk assessment – sharing experiences 7 November 2012



Key messages from today 2

Incidence data (cases and 
multiplication factor) is themultiplication factor) is the 
most sensitive input

It`s very important to target 
the correct users i ethe correct users, i.e. 
country and disease experts

Uncertainty and limitations 
must also be expressed

d hNever under-estimate the 
weight of communication
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Questions and thank you

For suggestions, comments and questions please email:
BCoDE@ecdc.europa.euBCoDE@ecdc.europa.eu
Alessandro.Cassini@ecdc.europa.eu
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5. Backup slides: using burden of disease p g
estimates
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YLL, YLD and DALYs by region, 2004
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Health Statistics and Informatics Department, WHO 2004



Global projections for selected causes, 
2004 to 2030
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Quadratic correlation between vaccination coverage 
and burden of measles in different MSand burden of measles in different MS
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R-squared=0.76; p<0.05 



Cost-Effectiveness of Interventions Against g
Malaria in Sub-Saharan Africa

Intermittent 
preventive treatment/ 

pregnancy (SP)

Insecticide 
residual spraying

p g y ( )

Insecticide-treated
bed nets

Intermittent 
preventive treatment in 

i h d
0 5 10 15 20 25 30

pregnancy with drug 
switch

Cost-effectiveness ratio ($ per DALY 
averted)
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R. Laxminarayan et al (DCPP authors), 2006 in Disease Control Priorities in Developing Countries



Ranking of communicable diseases by DALYs

Disease Condition Disease Burden

HIV-AIDS 84.5 million

Neglected Tropical Diseases 56.6 million

Malaria 46.5 million

Tuberculosis 34.7 million
Hotez PJ, Molyneux DH, Fenwick A, Ottesen E, Ehrlich Sachs S, Sachs JD
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PLoS Medicine 2006; 3: e102



Disease Burden and Research and 
Development Funding 

Global
Disease
Burden 

(million)
R&D

Funding
R&D

Funding
Condition DALYs* ($Millions) per DALY*

Cardiovascular 148.190 9402 $63.45

HIV/AIDS 84.458 2049 $24.26

Malaria 46.486 288 $6.20

Tuberculosis 34.736 378 $10.88

Diabetes 16.194 1653 $102.07

Dengue 0.616 58 $94.16

Malaria and R&D Alliance: Science, 13 January 2006: *Disability-Adjusted Life Year.
DCPP estimates in millions are: cardiovascular = 208 8; HIV = 71 5; malaria = 40 0; tuberculosis = 36 1;
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DCPP estimates in millions are: cardiovascular = 208.8; HIV = 71.5; malaria = 40.0; tuberculosis = 36.1;
Diabetes = 20.0; dengue = 0.5



Each disease is represented by an outcome 
tree: campylobacteriosis example
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