Harnessing the social

rel u and natural sciences

Rural Economy and for sustainable
Land Use Programme rural development

Reducing Escherichia coli O157 risk
in rural communities

Microbial persistence, public awareness,
Immunity, risk assessment, cost of infection
and acceptability of interventions

Norval Strachan, John Farrington and Dan Righy
on behalf of the RELU team

@ UNIVERSITY [D CH%SJER
of ABERDEEN

NORTH WYKE

RRRRRRRR The University of Manchester




Harnessing the social

relu and natural sciences

Rural Economy and for sustainable
Land Use Programme rural development

Aims of the talk

* Present an overview of findings from the RELU
E. coli 0157 risk research project

* Discuss in more detail findings of particular
interest to ACMSF
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The problem as we saw it 2007

E. coli O157:H7 resides in the
gut of ruminants without effect.

Excretion rates 1 - 10° cfu g
faeces

About 200 cases/yr in Scotland
and 1,000 in England & Wales

Disease can be severe: bloody
diarrhoea, Haemolytic Uraemic
Syndrome, death

Young children, the elderly and
people living in rural areas are
at greatest risk
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Research approach

Six discrete work packages

Integration of social and natural sciences
Comparison of north Wales and Grampian
Engagement of stakeholders

Intervention focus
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Survival in soill

No differences between soil types (8 tested)
Survival
Decreased rapidly during first 7d
thearelatively constant until.end of experiment
(120d)
Reactivates
within 9 hours
more strongly at lower temperatures
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e Survey by questionnaire: 2031 respondents

2 study areas: Grampian and north Wales
e 4 groups: farmers, residents, visitors, abattoir
* 53 interviews with stakeholders
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Relative importance of infection source by approach
Risk Factor Model QMRA Attitude and Awareness Survey

GRAMPIAN Source: %cases (95% Cl) % cases (95% Cl)
environment 65.8 (49.6 — 82.0) 56.1(52.2-6

contact with animal faeces 62.1 (56.0 - 68.3
andling farm animals
contac i .
streams, rivers, ponds, lakes 23.7 (19.0 - 28.4)

Nt A1 AEATelNEN-YaYalla MaV-) s

breathing outside air
food 26.9(11.0-42.8) 34.0 (28.7 - 39.%

water 7.3 (0.0-16.0) 9.9(0.0-11.1) using private water supplies 24.6 (19.9 - 29.4)
using mains water 3.5(1.7 - 5.3)
person to person toilets & wash hand basins 28.3 (23.3 - 33.3)
contact with other people 10.1 (6.9 - 13.3)
NORTH WALES Source: % cases (95% Cl) B ———

environment 21.9 (9.3 - 34.5) contact with animal faeces 56.4 (49.8 - 62.
handling farm animals 33.9 (28.

con i : : .9-32.8)
streams, rivers, ponds, lakes 25.3 (20.1 - 30.5)

contact with household pets 17.9 (13.4 - 22.3)

.1m:mm_.-‘"‘; 4

eating undercooked meat 66.7 (60.3 - 73.(
eating raw vegetables 17.0(12,8- 3

food 62.6(48.0-77.2)

1.1-23.2)

water 15.5(9.7 - 21.3) using private-we O 8.6
using mains water 8.0 (5.0 - 10.9)
person to person toilets & wash hand basins 37.2 (31.3 - 43.0)

contact with other people 17.9 (13.6 - 22.3)
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~ Beingill from E. coli 0157

If you are concerned about E. coli 0157 please explain what concerns you

How seriously ill do you think you would be if you were infected with E. coli 0157? (tick one only)
not at all ill [:l mild illness D serious D very serious D don't know

Which of the following do you think are symptoms of an E. coli 0157 infection? (tick all that apply)

D severe back pain D headache Bz:hing joints D loss of balance
D vomiting D sweating D red skin rash l:] runny nose
r__] sore throat D tiredness D itching eyes E‘féver
m'stomach cramps Eﬂoody diarrhoea D watery diarrhoea [:I don't know

Describe your attitude to E. coli 0157

Mari i akon oF artansd & oul Al 17 41 A;:Qp
MMM%}%WIBM e b s Ly ‘é"rECOLI?
m.% PeoF M‘x Mot : -
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Last Updated: Thursday, 27 July 2006, 15:54 GMT 16:54 UK VIRULENCE

E-mail this to a friend & Printzble version AN Toxin genes - vt1, vt2

Child dies from E.coli infection - A Attaching genes eae

A two-year-old child has died[; (v Non 0157 VTEC

after contracting the E.coli e o S s | |

0157 infection. : R . : o

The girl, from Ballantrae, in 3 R T : 5 4 ‘MORPHOLOGY

South Ayrshire, died at the RN el E - o P
weekend after being taken to  UEERS == Rod Sh ped bacterium > ;

the Royal Hospital for Sick Secciof ) ' [ ®ne qar more polar flagella ,) ’

Children in Glasgow.
e R Gréam'negative -

[souTH wates £.cott ouTereax |EENN— RS Facultative anaerobe |

Guilty plea 'long i
overdue’

| 2 1a ~ |

Who do you think should be responsib! ! g 8 - |'
Mother of victim . e x | K N U‘U \
welcomes butcher! o 10 i -
" ity pleas
g J quiity AR tamrnat Ay

LATEST
» Meat butcher pleads guilty

» Nn nroacemitinn nuar death
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Serum antibody levels to E. coli 0157
« Farm workers and their families from
Norwich, Hereford, Preston (2000): 3%
 RELU study (2010) four groups (farmers,
abattoir workers, rural and urban residents)

541 tested of which 27 were positive.
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Risk assessment

a) Grampian

1. The human incidence of E. coli
0157 infection is 4.3 fold higher
In Grampian than North Wales.

2. The ratio of rural to urban cases
IS the same in Grampian (2.0) — ey 100
as it is in North Wales (2.3). -

H--30
3. The relative proportion of cases
associated with Food or
Environment is higher than for
Water.
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The predicted mean number of cases attributed annually by transmission
pathway in Grampian*.

Percent cases attributed (95% CIs)

Risk Factors Food Env Water
Regression 26.9 65.8 7.3
Model (11.0-42.8) (49.6 —82.0) (0 -16.0)
Risk 56.1 34.0 9.9

Assessments (52.2-60.4) (28.7-39.4) (0.0-11.1)

*Important caveats
» model assumptions
* over-prediction by risk assessment
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Risk assessment

The efficacy of risk mitigation strategies suggest that:
Food (burgers)

« Proper cooking is required

« Removal of high shedding animals from the food chain
Environment

« Banning camping on fields recently grazed by cattle.

« Mitigations involving hand washing, reducing prevalence/
concentration shed, keeping animals off pasture prior to visit

Water
* Increasing proportion of PWSs treated
« Banning PWSs in areas with high cattle & sheep densities
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Risk assessment

Combining lay and technical views of risk.

1. Higher level of lay
knowledge of E. coli 0157
was claimed in high
Incidence disease areas.

2. Personal likelihood of
Infection was the same In
high and low disease
Incidence areas.

3. Food and environment
ranked as higher risk than
water in agreement with
technical risk assessment.
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€ ot Outbrak: Ancthe Child So far, we have collected data from 42 cases. The costs
m;‘ _ estimated from those who participated in the questionnaire
oo i 2 owangveted st ot survey were (cost per case):

a'\E \Iea aa r I'IJ’JYT m l»‘-«_ﬂ.ﬂF BOn

*NHS costs: £4,413

*Personal costs (direct out-of-pocket): £38

*Lost employment costs (opportunity costs): £1,543
*Total cost for Acute Phase: £5,994

*Total estimated cost for England and Wales: £7.2 million

There was one HUS case amongst recruited cases — not necessarily
representative of HUS cases; costs of this were added to total;

We have estimated the number of severe cases from the literature and
estimated the cost of £17,661 (discounted value) over 30 years per
cohort case by up dating costs of cases in Roberts and Upton, 2000 to
present day prices

Costs of E.coli 0157 to public and environmental establishments is being
investigated and will be reported later



Harnessing the social

rel u and natural sciences

Rural Economy and for sustainable
Land Use Programme rural development

Is E coli a significant concern?

Consultation process with farmers and public
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Practicality & Effectiveness of
Measures to Reduce E coli O157 risk

many potential measures
+

absence of hard evidence on measures
+

a (perceived) need to act

= a problem
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Practicality & Effectiveness of
Measures to Reduce E coli O157 risk

|dentify best candidate measures :

highly effective
+

highly practical
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Consultation & Elicitation Process

Round 1
|dentified 100 measures
Contacted 53 experts
Shortlist of 30 measures

Round 2
Contacted 70 experts
Survey on 30 measures’ Practicality & Effectiveness

Round 3
Farmers complete surveys:
Practicality: 112 Farmers
Effectiveness : 90 Farmers
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Effectiveness of Measures to Reduce 0157 Risk
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Practicality of Measures to Reduce 0157 Risk
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Consultation & Elicitation Process

Combine
Experts’ Effectiveness scores
with

Farmers’ Practicality scores
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High Effectiveness
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High Effectiveness
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The situation as we see it 2010

Environment and food are more
significant sources than private
water supplies

Public awareness of bloody
diarrhoea as a symptom is low

No single ideal intervention
identified by expert elicitation

Working on costs of infection
versus costs of mitigation

Young children could be focus
for risk governance
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