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Drivers of infection transmission of infections — a

population view
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Burden of selected infectious diseases in
Europe 2010-2013 , mortality and morbidity
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Global examples of emerging and re-
emerging infectious disease
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Economic impact of selected outbreaks
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ANTIBIOTIC RESISTANCE

Antibiotic resistance happens when bacteria change and become resistant
to the antibiotics used to treat the infections they cause.

Over-prescribing Patients not finishing Over-use of antibiotics in
of antibiotics their treatment livestock and fish farming

¢

Poor infection control Lack of hygiene and poor Lack of new antibiotics
in hospitals and clinics sanitation being developed

www.who.int/drugresistance é;%;? WorIdAHea.Ith
AntibioticResistance =¥ Organization

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

e 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)




Workforce competencies

e Field epidemiology, functioning
national surveillance and
emergency response capacity

e Microbiology and lab network
Requirements e Bio and Health informatics

for effective e Mathematical modelling

control

e Diagnostics

e Molecular epidemiology
e \/accines

e Antimicrobials




% Health Systems |

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

e Health Care system for treatment and
infection control

e Communication with public (eg AMR,

Req uirements Vaccine confidence)

for effective e National vaccination programme (eg
measles)

COﬂtrOl e |nternational coordination and

response (eg FIu.SARS)

[ Research and development

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




In Europe, 8,207 cases of measles were reported in May 2018 - taking this

year's total to more than 41,000

Guardian graphic | Source: WHO

Vaccine preventable infection

Measles outbreaks in Europe
- Surveillance,

- Outbreak response

- Communication,

- Vaccination

ﬁi;:eanh Measles: How to
= Stay Safe
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Classic surveillance (clinics and labs)

Novel and

pprosch
appl’OaChes behavioural measures

to

: Molecular epidemiology
understanding _
transmission _ _
. Health informatics
dynamics of
infections (and
. Social media/internet searches
their
challenges) |
Remote diagnostics




SWINE FLU: THE
PERFECT STORM

ard Sope Borand Flu victims soaring, vomiting bug & %;533

e flu ngm l ttw t

[& P v:(tmnow

ope,
A ‘PERFECT storny’ of win- the Coleg N nh'h' ney a”', etz
ern Gener: 0Spita
ter illness will batter Brit- Spread|ng, more EIderly falllng |” in Sheffe 1 amed today would be on
ain’s health services today. g{&he yedr for hospitals.
F; p a pe;

Hospitals will be pushed to break- d y w k d dp his on h

r 2 aste
e e | G0 how WI|| our hospltals cope S g
the winter vomiting bug. w g a perfect sto: rm of flu
Accident and emergency departments .. _ and the last few days h

THE LANCET Resplratory Medicine

Comparative community burden and severity of seasonal and
pandemic influenza: results of the Flu Watch cohort study

Andrew C Hayward, Ellen B Fragaszy, Alison Bermingham, Lili Wang, Andrew Copas, W John Edmunds, Neil Ferguson, Nilu Goonetilleke,
Gabrielle Harvey, Jana Kovar, Megan 5 C Lim, Andrew McMichael, Elizabeth R C Millett, Jonathan 5 Nguyen-Van-Tam, lrwin Nazareth, Richard Pebody,
Faiza Jabassum, John M Watson, Fatima B Wurie, Anne M Johnson®, Mana Zambon™ on behalf of the Hu Watch Group

The Lancet Respiratory Medicine

Volume 2, Issue 6, Pages 445-454 (June 2014)

DOI: 10.1016/52213-2600(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



Using social media and search queries to track

flu-like iliness

Google X

how to reduce fever
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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)
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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
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Ebola crisis: "Too slow' WHO promises prog ress
reforms
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Ebola testing at the African Cup of Nations football tournament in Bata, Equatorial Guinea
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admitting that it was too slow to respond to the deadly Ebola outbreak [ReeSl LTI 2(Chatham House, London SW1Y 4LE. UK
in West Africa. y, i

why Ebolais  3|ondon School of Hygiene and Tropical Medicine, London WCIE 7HT, UK

At an emergency session in Geneva, director-general Margaret Chan said dangerous
Ebola had taught the world and the WHO how they must act in the future. Year of Ebola

She said the corner had been turmed on infections but warned over Mapping the

Efficacy and effectiveness of an rVSV-vectored vaccine >@x®
expressing Ebola surface glycoprotein: interim results from |
the Guinea ring vaccination cluster-randomised trial

Ana Maria Henao-Restrepo, Ira M Longini, Matthias Egger, Natalie E Dean, W John Edmunds, Anton Camacho, Miles W Carroll, Moussa Doumbia,
Bertrand Draguez, Sophie Duraffour, Godwin Enwere, Rebecca Grais, Stephan Gunther, Stefanie Hossmann, Mandy Kader Konde,

Souleymane Kone, Eeva Kuisma, Myron M Levine, Sema Mandal, Gunnstein Norheim, Ximena Riveros, Aboubacar Soumah, Sven Trelle,

Andrea S Vicari, Conall H Watson, Sakoba Kéita, Marie Paule Kieny™, John-Arne Rettingen®



Guéckédou

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

/nature 22|

Data used for:
1. Outbreak emergence and
evolution

Virus genomes reveal factors that spread
and sustained the Ebola epidemic

2. Geographical spread

3. Mode of transmission (human-to-
human) and routes of transmission
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Mm”’ = were occurring
" Doi? | * Essential for diagnostics,
""“p 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
2 pathways

End-user needs
ond test beds

Biomarker
discovery and
capture ligands

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

e 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

INTERNATIONAL

REGULATIONS

(2005)

7@} World Health
=¥ Organization




