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#  Changes in Diagnostic tools & capability

Public Health
England

From: Immune-fluorescence

To: Real-time PCR

Influenza B positive
Influenza A positive

Negative control l

To Rapid near-patient tests (clinical)




Cost of Genotype Information (log scale)
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— Linkage analysis

— Candidate-gene analysis
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Improving Information for Interventions
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significance of mutations




Infroduction of New
technologies

Top of the pyramid

Case studies
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Winter 2003-2004 : emergence antigenic variant

A/Fujian/411/2002-like viruses

Poor vaccine match

Unusual high number of influenza fatalities in children:

Sept-Dec 2003 in the UK
No pre-existing risk factors

None vaccinated

Bacterial coinfection only in 3/17 (18%) cases

WGS of all fatal cases & matched conftrols ( 1:3)

Galiano et al. PLoS One, 2012

CONCATENATED
MAIN CODING
REGIONS

WHOLE-GENOME TREE

100

100

Paediatric Fatal Cases 2003-2004

A/England/525/2003
E A/England/493/2003
AJEngland/789/2003
_CA/EngIandMBSIZOOJ
A/Scotland/72/2003
[— A/England/552/2003
A/England/518/2003

'—— A/England/479/2003
_[AIEngland/44212003
AJ/England/446/2003
'E A/England/740/2003
A/England/492/2003
_L—AlEngland/788/2003
A/England/470/2003
AJEngland/528/2003
A/England/467/2003
A/Scotland/76/2003
A/Scotland/81/2003
100 A/England/475/2003
Scotland/52/2003
A/England/602/2003
100 #— A/England/522/2003
A/England/592/2003

100

A/England/539/2003
'— A/England/642/2003
A/England/491/2003

100 A/England/917/2003
AJEngland/532/2003
[ A/England/445/2003
100 || “——AVEnglandis34/2003
AJEngland/520/2003
100 AlScotland/61/2003
AlScotland/50/2003
100 A/Scotland/71/2003
| [—— AEngland/50812003
AlNew York/38/2003
A/England/584/2003
A/England/787/2003
100 AJE 2003

A/New York/11/2003

A/New York/52/2004
A/England/438/2003
A/England/484/2003
A/England/516/2003
AJEngland/460/2003
AlScotland/79/2003
A/England/786/2003
A/England/547/2003
A/England/754/2003
AJEngland/4024313/2003
AJEngland/431/2003
100 —— A/Er 7/2003

A

—— A/Scotland/78/2003

AJEnglan 003
100 f_|— A/New York/32/2003

0.01

|_|: A/New York/199/2003
AlFujian/411/2002

2007/1999

GROUP |

GROUP I

j| GROUP Il



Public Health ! T
FINAINgs

« Fatal Cases distributed along all genetic
ineages

« Several additional changes in internal genes
& reassortment events noted

* No genetic changes associated with fatal
outcome

« Host-related susceptibility = naive unvaccinated
children undergoing first influenza infection



Fatal cases,
s INT) pandemic 2009 viruses

WGS comparison of viruses isolated

from fatal and ‘control’ mild cases

from first, second and third wave of

pandemics in the UK
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Third wave
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No genetic differences between viruses

Third wave viruses: Several signature changes

Ongoing adaptation to host?

Enhanced fitness2e
New virulence factors?
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*WGS fatal vs. non-fatal ....no specific genefic
changes associated with a fatal outcome,

(HA- D222G - not enough evidence)

*Variation observed in replication kinefics
between viral strains in different waves

Variation observed within and between
waves

Clinical outcome of infection determined by
host-related factors....



SEVERITY

Influenza

CLINICAL

* Mortality statistics

¢ Critical care use
* Hospital admissions/discharges

* Spotter practice (cases per 100,000)
¢ Schools absence
 Sickness absence

* Telephone advice
* Pharmacy sales
* Community studies (ad hoc)

clinical and public health
challenges

VIROLOGICAL

* Virus recovery
from fatal cases

* Antiviral susceptibility

* Virus sampling
serious illness

* Diagnosis of illness

* Spotter practice
(weekly samples % positive)

' COMMUNITY CASES SEEN BY
! MEDICAL SERVICES

* Diagnosis of illness
* Antiviral susceptibility

* OQutbreak investigation
* Seroepidemiology
» Sampling from telephone calls

COMMUNITY CASES NOT SEEN BY
MEDICAL SERVICES
-

SURVEILLANCE



Influenza virus detections in the region

Source: Sentinel
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No. of +ve specimens

Overall activity Influenza A 2014/15
Developing the information
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Test-negative design for estimating influenza VE

Sentinel Swgbbed Test- Test-
ILI patients patients positive negative
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Patient data:

vaccination

- history, age, VE = (1 — OR_4) x 100% |
| Vaccinated gender. [: adj)

'i‘ Unvaccinated

Source: Sullivan, Feng and Cowling,

comorbidites



RAPID COMMUNICATIONS

Low effectiveness of seasonal influenza vaccine in

preventing laboratory-confirmed influenza in primary
care in the United Kingdom: 2014/15 mid-season results

R G Pebody (Rlchard.Pebody@phe.gov.uk)®, F Warburton?, | Ellls?, N Andrews®, C Thompson®, B von Wissmann3, H K Green, 5
Cottrell®, | Johnston®, 5 de Luslgnan®, C Moore”, R Gunson®, C Robertson®*, | McMenamin?, M Zambon®

Public Health England Centre of Infectious Disease Surveillance and Control, London, United Kingdom

Public Health England Operations Directorate, Microbiology Services, Colindale, London, United Kingdom

Health Protection Scotland, Glasgow, United Kingdom

Public Health Wales, Cardiff, United Kingdom

Public Health AFEI‘IEH‘ Northern Ireland, Belfast, United Kingdom

Royal College of General Practitioners Research and Surveillance Centre, United Kingdom

Public Health Wales Molecular Diagnostics Unit, Cardiff, United Kingdom

West of Scotland Specialist Virology Centre, Glasgow, United Kingdom
. University of Strathclyde, Glasgow, United Kingdom

0. International Prevention Research Institute, Lyon, France
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Pebody RG, Warbiurton F, ENIS ), Andrews N, Thompson C, won Wissmann B, Green HK, Corrrell 5, Johnston |, de Luslgnan 5, Moore C, Gunson R, Roberson C,

McMenamin , ZambonM. Low effectiveness of seasonal Influenz a waccing in preventing laboratory -confirmed Infiuenza in primary care In the Unieed Kingdom:
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Influenza A(H3N2) Northern

Hemisphere — Interim Data

Ambulatory setting
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Influenza A(H3N2) Northern
Hemisphere

Morthem Hemisphers WE against Influenza A(H3NZ) — ambulatary setfing
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SEVERITY

Influenza

| ada

CLINICAL

* Mortality statistics

* Critical care use
* Hospital admissions/discharges

* Spotter practice (cases per 100,000)
* Schools absence
* Sickness absence

* Telephone advice
* Pharmacy sales
* Community studies (ad hoc)

clinical and public health
challenges

VIROLOGICAL

* Virus recovery
from fatal cases

* Antiviral susceptibility

* Virus sampling
serious illness

* Diagnosis of illness

N\ * Spotter practice

' COMMUNITY CASES SEEN BY (weekly samples % positive)
: MEDICAL SERVICES ) o
e * Diagnosis of illness

* Antiviral susceptibility

* Outbreak investigation
*» Seroepidemiology
* Sampling from telephone calls

COMMUNITY CASES NOT SEEN BY
MEDICAL SERVICES

SURVEILLANCE



Crowd sourcing ?

Free home flu test kits for Flusurvey participants

Scientists from Flusurvey and i-sense call for public to help monitor spread of UK
flu more accurately than ever before

People taking part in this year's Flusurvey, the UK's
biggest crowd-sourced study of influenza will for the
first time be offered a swab to confirm if their

symptoms are caused by a flu virus or not as part of
a new collaboration with i-sense. Data from social

media and internet searches will also be combined
with Flusurvey, allowing flu trends to be monitored

across the UK more accurately and earlier than ever
before.




Self-sampling for community respiratory illness: a new

tool for national virological surveillance

A ) Elliot (Alex.Elliot@phe.gov.uk)*, A Bermingham?, A Charlett?, A Lackenby?, ) Ellis?, C Sadler?, P Sebastianpillai?, C Powers?, D
Foord3, E Povey3, B Evans?, H Durnall4, D M Fleming*, D Brown?, G E Smith?, M Zambon?

1. Public Health England, Birmingham, United Kingdom

2. Public Health England, London, United Kingdom

3. National Health Service Direct, Milton Keynes, United Kingdom

4. Royal College of General Practitioners Research and Surveillance Centre, Birmingham, United Kingdom

Citation style for this article:

Elliot A), Bermingham A, Charlett A, Lackenby A, Ellis |, Sadler C, Sebastianpillai P, Powers C, Foord D, Povey E, Evans B, Durnall H, Fleming DM, Brown D, Smith GE,
Zambon M. Self-sampling for community respiratory illness: a new tool for nationalvirological surveillance. Euro Surveill. 2015;20(10):pii=21058. Available online:
http://www.eurosurveillance.org/ViewArticle.aspx?Articleld=21058

Article submitted on 03 September 2013 / published on 12 March 2015
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The soft palate is an important site of adaptation for
transmissible influenza viruses

Seema S. Lakdawala't, Akila Jayaraman®, Rebecca A. Halpin®, Elaine W. Lamirande’, Angela R. Shih', Timothy B. Stockwell’,
Xudong Lin®, Ari Simenauer®, Christopher T. Hanson', Leatrice Vogel', Myeisha Paskel', Mahnaz Minai®, lan Moore®,
Marlene Orandle®t, Suman R. Das®, David E. Wentworth’+, Ram Sasisekharan® & Kanta Subbarao’

d0i:10.1038/naturel5379
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o The Big Picture

Public Health
England

Switching technologies, improve prediction, increase
Information strain diversity. WGS/NGS...unbiased information

‘-Technology is ahead of Knowledge (Virus & patient)

STRATIFIED MEDICINE...Consider the host...link to
clinical outcome

*Population Susceptibility....better methods for prediction of susceptibility

Study of vaccine failures will help improve vaccine
design

Automated analysis of known drug resistance mutations
Pay attention to the sample. Rubbish in = rublbish out.
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Implications & Issues
Moving to an unbiased approach 1o analysis
Data analysis is bottleneck :

We have more data than we know what to
do with

Powertul epidemiological analysis: new
iINnsights and hypothesis generation

Data storage and release issues

25



