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Burden of selected infectious diseases in 
Europe 2010-2013 , mortality and morbidity

Source: ECDC



Global examples of emerging and re-
emerging infectious disease

Source Morens et al 2004





Economic impact of selected outbreaks

Source:Daszak NCBI 2009



Future Challenges: 
Antimicrobial Resistance

• $10,000,000,000,000 projected loss to 
global GDP from AMR by 2050

• 10,000,000 deaths per year by 2050

• Source: O’Neill review 2014



•Screening

•Early detection and surveillance (people and animals) 

•Behavioural interventions in health care and community 
(reduce transmission)

•Treatment (reduce infectivity, shorten infectious period)

•Appropriate antimicrobial prescribing

• ‘Quarantine’, social distancing etc (reduce transmission)

•Contact tracing (early identification of secondary cases) 
etc

•Vaccines (immunity to infection)



Requirements 
for effective 
control

• Field epidemiology, functioning 
national surveillance and 
emergency response capacity

• Microbiology and lab network

• Bio and Health informatics

• Mathematical modelling

Workforce competencies

• Diagnostics

• Molecular epidemiology

• Vaccines

• Antimicrobials

Technologies



Requirements 
for effective 
control

• Functioning national public health 
capacity for detection and response 
(endemic and outbreaks)

• Health Care system for treatment and 
infection control

• Communication with public (eg AMR, 
Vaccine confidence)

• National vaccination programme (eg
measles)

• International coordination and 
response (eg Flu.SARS)

Health Systems

• Vaccines, diagnostics, AMR , 
emerging infections, digital 
surveillance etc, population cohorts

Research and development 



Vaccine preventable infection

Measles outbreaks in Europe
- Surveillance, 

- Outbreak response

- Communication, 

- Vaccination



Novel and 
Emerging 
approaches
to 
understanding 
transmission 
dynamics of 
infections (and 
their 
challenges)

Classic surveillance (clinics and labs)

Cohorts combining biological and 
behavioural measures

Molecular epidemiology 

Health informatics 

Social media/internet searches 

Remote diagnostics 



The Lancet Respiratory Medicine
Volume 2, Issue 6, Pages 445-454 (June 2014) 
DOI: 10.1016/S2213-2600(14)70034-7



Main findings

• Based on 4 fold titre rises on average influenza infected 

18% of unvaccinated people each winter. 

• Most infections (>70%) were asymptomatic (and never 

reached clinical care).

• These figures did not differ significantly when comparing 

pandemic with seasonal influenza. 

• Pandemic PCR-confirmed cases had markedly less 

severe symptoms than those infected with seasonal H3N2



• Algorithm trained on Google 

search data showed Pearson 

correlation of 0.96 compared to 

data from the Royal College of 

General Practitioners

• Outbreak detection 4 days 

earlier than traditional 

surveillance

• i-sense Flu algorithms now 

adopted by Public Health 

England for national flu 

surveillance and used in most 

recent annual flu report

Wagner, M., Lampos, V., Cox., I. J., and Pebody, R. 'The added value of online user-generated content in traditional 
methods for influenza surveillance.' Scientific Reports (2018)

Using social media and search queries to track 

flu-like illness
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Global Health Security

Contrasting stories: Public 
Health weaknesses, scientific 
progress   



Epidemic response needs functioning public 
health systems as well as phylogenetics!

Data used for:
1. Outbreak emergence and 
evolution

2. Geographical spread 

3. Mode of transmission (human-to-
human) and routes of transmission 
e.g. sexual

5. Where and how fast mutations 
were occurring

• Essential for diagnostics, 
vaccines and antibody-based 
therapies

•Has the potential to inform 
intervention strategies….

•But classical outbreak investigation 
and coordinated response essential 
combined with research

• Data sharing remains inadequate



Digital futures: Interdisciplinary Approach to Rapid Point of Care 

Diagnostics Development and digital care and surveillance 

pathwaysAn



Novel and Emerging approaches
to understanding transmission dynamics of 
infections (and their challenges)

• Classic surveillance (clinics and labs) (incomplete many biases)

• Cohorts combining biological and behavioural measures (costly, needs to 
be timely)

• Molecular epidemiology (from philately to intervention)

• Health informatics (systems, capacity, governance, data linkage, public 
trust)

• Social media/internet searches (ethics and governance, data access)

• Remote diagnostics (care pathways, data capture, user confidence)



International cooperation essential to 
control


