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Environment Agency & its Chief Scientist’s Group

The Environment Agency was established in 1996 to protect and improve the environment
in England. It is the Department for Environment, Food & Rural Affairs (Defra) largest non-
departmental public body with around 10,600 employees.

The Environment Agency’s remit covers about 13 million hectares of land, 22,000 miles of
river, 3,100 miles of coastline and 2 million hectares of coastal waters.

Our main duties include: environmental permits, regulating major industry and waste, and
the management of water quality and resources, including the National Flood and Coastal
Erosion Risk Management.

Within the Chief Scientist’s Group, we have around 150 scientist and our work involves
research, evaluation, data analysis and reporting, horizon scanning and innovation for the
Environment Agency. Our Chief Scientist is Rob Bradburne, and you can find out more of

what we do at our annual Chief Scientist's Annual Review 2023 on gov.uk @ Eggggynme“t



https://www.gov.uk/government/publications/chief-scientists-annual-review-2023

The microbial world
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Microbes on food

Foods like yoghurt and sauerkraut

are rich in beneficial bacteria that
outnumber those microbes which

cause food go rotten. In food production,
yeasts are often used for bread and beer.

Animals and disease
Potentially harmful microbes

are often part of the natural

host microbial community and
attack when immunity is weak.
The animal food chain may also
spread anti-microbial resistances.

Humans

Humans have many beneficial
microbial communities: our
gut bacteria is influenced by
the food we eat.

Humans and disease
Mlicrobial infections are
common when immune
systems are weak.

Microbes in foods
Wrong food storage causes

food to go rotten as moulds qu waste
‘| take over the microbial R{.’m ng of food means
community. These microbes Imlf;:robes rei:l:te fo:x;l s
. often cause food poisoning. Ertovers so that nutrien
AI‘!IITIa|5 o pol 6 can be released back into
Animals have microbial the environment.

communities that are
supportive of the animal's
health.

The project MicrobiomeSupport [www.microbiomsupport eu) has received funding from
the European Union's Horizon 2020 research and innovation programme under grant agreement Mo 818114,
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Microbial ‘cities’ of river systems
Important metabolic processes
Large knowledge gaps as we
currently do not monitor for
microbes
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Underpinning data & information
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Data & information scoping
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-Ecological network science (ENS)
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Biobanking

-Storage system to biobank samples
-Allows reanalyse from single samples
(INNS, pathogens, additional data for
trend analysis)
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https://doi.org/10.3897/mbmg.8.129227

Are microbes valuable bioindicators of ecosystem
health and change?
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UK National Action Plan on AMR

The 20-year vision for Antimicrobial Resistance (AMR) outlines how the UK will contribute
to containing and controlling AMR by 2040. To support the 20-year vision, there are 5-year

national action plans setting out key areas of tackling AMR: action plan for AMR 2019 to
2024 and action plan for AMR 2024 to 2029.

Over the past years, the Chief Scientist’s Group has worked to gain a scientific and

evidence-based understanding of the nature and extent of AMR in the environment and

the drivers that influence this. PEOPLE EVOLVE,
SUPERBUAS EVOLVE FASTER

INAPPROPRIATE USE OF ANTIBIOTICS ACCELERATES '
ANTIMICROBIAL RESISTANCE |
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https://www.gov.uk/government/publications/uk-20-year-vision-for-antimicrobial-resistance
https://www.gov.uk/government/publications/uk-5-year-action-plan-for-antimicrobial-resistance-2019-to-2024
https://www.gov.uk/government/publications/uk-5-year-action-plan-for-antimicrobial-resistance-2019-to-2024
https://www.gov.uk/government/publications/uk-5-year-action-plan-for-antimicrobial-resistance-2024-to-2029/confronting-antimicrobial-resistance-2024-to-2029

Environmental surveillance methods

* In 2021, HM Treasury funded the
‘Pathogen, Surveillance in
Agriculture, Food, and the
Environment (PATH-SAFE)’
programme.

e As part of this the Environment
Agency, Defra and UK HSA bid for
funding to address the NAP
commitments (awarded £2.16 million
of the £19.2 PATH-SAFE programme;
Oct 2021-June 2023)
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https://www.gov.uk/search/research-and-statistics?parent=environment-agency&keywords=AMR&content_store_document_type=research&organisations%5B%5D=environment-agency&order=relevance
https://www.gov.uk/search/research-and-statistics?parent=environment-agency&keywords=AMR&content_store_document_type=research&organisations%5B%5D=environment-agency&order=relevance
https://www.gov.uk/search/research-and-statistics?parent=environment-agency&keywords=AMR&content_store_document_type=research&organisations%5B%5D=environment-agency&order=relevance
https://www.gov.uk/search/research-and-statistics?parent=environment-agency&keywords=AMR&content_store_document_type=research&organisations%5B%5D=environment-agency&order=relevance

Pilot Surveillance of AMR in River Catchments

1. We selected three pilot river catchments that exhibit
a range of land uses and inputs.

2. Sampled river surface waters from May 2022 to Feb
2023 at different times, frequencies and locations
within a catchment.

3. We applied a range of testing methodologies:

Hull

Phenotypic AR Metagenomic sequencing of water samples to
Indicator 4%&3 identify and detect microbial composition
Organisms .~/ within the samples

Antimicrobial ;: . qPCR for High Throughput Detection and
Susceptibility : / / Quantification of Antibiotic Resistance Genes

Testing of isolates 2/

Chemical analysis of a range of antimicrobial

Whole-genome |

. =\ HO . ol s e
sequencing of QN?N% substances, covering antibiotic classes,
isolates « antifungals, disinfectants and heavy metals



https://www.gov.uk/government/publications/antimicrobial-resistance-surveillance-pilot-site-selection-and-database-extension
http://www.gov.uk/government/publications/pilot-surveillance-of-antimicrobial-resistance-in-river-catchments-in-england

Pilot Surveillance of AMR in River Catchments I
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Clinical antifungals in biosolids
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from 11

Sludge
Treatment Centres in England
and Wales were collected
over a 12-month were tested
for 14 selected antifungals

Antifungals Use . . Antifungals Use . .
systemic (S), topical (T) systemic (S), topical (T)

Amorolfine Clinical: T Miconazole Clinical: S, T
Clotrimazole | Clinical: T Posaconazole | Clinical: S

Enilconazole | Veterinary: T Terbinafine Clinical: S, T
Fluconazole Clinical: S Voriconazole | Clinical: S

Griseofulvin Clinical: S, T Climbazole Preservative
ltraconazole Clinical: S Flucytosine Clinical: S
Ketoconazole | Clinical:S, T Nystatin Clinical: S, T




Clinical antifungals in biosolids I

http://dx.doi.org/10.1016/j.scitotenv.2023.161999

Table 2
Levels of antifungals determined in biosolids with samples from all sites combined

(n = 201 unless stated). Detection frequency is based on a method LOD of
0.01 mg kg~ ! AR (0.01-0.05 mg kg~ ' DW).
Detection Median Mean Std. dev.  Range mg
frequency mg mg mg kg ' DW
(%) kg ' DW kg ! kg ' DW
DW
Clotrimazole
All sites (n = 201) 80 0.94 0.89 0.72 <0.03-2.59
7 sites (n = 133)° 100 1.32 1.32 0.47 0.39-2.59
Climbazole 76 0.06 0.07 0.05 <0.01-0.27
Enilconazole 17 0.04 0.04 0.02 <0.01-0.19
[traconazole 99 0.14 0.15 0.08 <0.01-0.5
Ketoconazole 100 0.87 1.03 0.71 0.16-4.33
Miconazole 100 0.54 0.60 0.34 0.09-2.88
Posaconazole 04 0.09 0.15 0.19 <0.01-1.62
Terbinafine 80 0.06 0.06 0.03 <0.01-0.19

? Four of the eleven sites were known to have THP as a pretreatment for sludge
prior to digestion and were associated with the lowest clotrimazole levels found

across all sites (see text).
THP= thermal hydrolysis process

Itraconazole (all sites)
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The biosolid levels of itraconazole found in this
study were two orders of magnitude higher
than an indicative Predicted No Effect
Concentration for resistance selection (PNEC-R)
in soil.


http://dx.doi.org/10.1016/j.scitotenv.2023.161999

Antimicrobial substance & selective pressures

> There are not many values available that inform us at which

concentration of an antimicrobial substance, resistant microbes have 4 V» . é‘é

an advantage compared to non-resistant microbes. }:37; -
> Most values that exist are based on estimations and mainly for b ¥ L’

antibiotics. Pl

> Exposing Candida glabrata strains to a range of concentrations of
antifungals and explored their growth over time.
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 Development of experimental approaches for determining concentrations
of antifungals that select for resistance

* Determining selective concentrations for antibiotics and antifungals in
natural environments

 Determining concentrations of substances which influence development
of AMR

* Potential impact of disinfectants on AMR development



http://www.gov.uk/government/publications/development-of-experimental-approaches-for-determining-concentrations-of-antifungals-that-select-for-resistance
http://www.gov.uk/government/publications/development-of-experimental-approaches-for-determining-concentrations-of-antifungals-that-select-for-resistance
http://www.gov.uk/government/publications/determining-selective-concentrations-for-antibiotics-and-antifungals-in-natural-environments
http://www.gov.uk/government/publications/determining-selective-concentrations-for-antibiotics-and-antifungals-in-natural-environments
http://www.gov.uk/government/publications/determining-concentrations-of-substances-that-influence-development-of-antimicrobial-resistance
http://www.gov.uk/government/publications/determining-concentrations-of-substances-that-influence-development-of-antimicrobial-resistance
http://www.gov.uk/government/publications/potential-impact-of-disinfectants-on-antimicrobial-resistance-development
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https://environmentage
ncy.blog.gov.uk/2024/0
9/26/shifting-
perspectives-from-
clean-air-to-healthy-air/

International Jounal of Hygiene and Environmental Health 221 (2018) 134-173

o mtermatimral Jsurnal

Contents lists available at ScienceDirect = o Hygene

International Journal of Hygiene and
Environmental Health

El SEVIER Jjournal homapage: www.elsevier.com/locatal/ijhah

Beview

A systematic review of the public health risks of bioaerosols from intensive | )
farming [
Philippa Douglas™’, Sarah Robertson™’, Rebecca Gay”, Anna L. Hansell*", Timothy W. Gant™""

= UK Smail Arew Henlth Seatistics Unit, MRC-PHE Centre for Enviromment and Hemlth, fmperial College Landan, London, United Kingdom
" Cetre fior Rodiation, Chemical and Environmental Hazards, Public Health England, Harwell Campus, Dideot, Ooxfardshire, United Kingdom
< Public Health and Primary Care, Impericl College Healthcare MIIS Trust, United Kingdom

International Journal of Hygiene and Environmental Health 222 (2019) 364-386 Environment
Agency

Contents lists available at ScienceDirect

International Journal of Hygiene and
Environmental Health

ELSEVIER journal homepage: www.elsevier.com/locate/ijheh
Bioaerosol exposure from composting facilities and health outcomes in )
workers and in the community: A systematic review update S

Sarah Robertson™™', Philippa Douglas™“""", Deborah Jarvis®, Emma Marczylo™"

“ Centre for Radiation, Chemical and Emvironmental Hozards, Public Health England, Harwell Campus, Dideot, Oufordshire, UK
" National Institute for Health Research Health Protection Research Unit (NIHR HPRU) in Health Impact of Environmental Hazards, UK
* National Heart and Lung Institute, MRC PHE Centre for Environment and Health, Imperial College London, London, UK

A
Sampling strategy and assessment

options for environmental antimicrobial
resistance in airborne microorganisms

Chief Scientist's Group report


https://environmentagency.blog.gov.uk/2024/09/26/shifting-perspectives-from-clean-air-to-healthy-air/
https://environmentagency.blog.gov.uk/2024/09/26/shifting-perspectives-from-clean-air-to-healthy-air/
https://environmentagency.blog.gov.uk/2024/09/26/shifting-perspectives-from-clean-air-to-healthy-air/
https://environmentagency.blog.gov.uk/2024/09/26/shifting-perspectives-from-clean-air-to-healthy-air/
https://environmentagency.blog.gov.uk/2024/09/26/shifting-perspectives-from-clean-air-to-healthy-air/

Summary

It is a microbial world, and the environmental microbiome plays a vital
role in the maintenance of a healthy ecosystem.

There are some microbes that can cause harm to human, animal and
plant health.

Currently the environmental microbiome is not assessed/ monitored for
its benefits/ potential harm.

The Chief Scientist's Group is working on how we can identify the
composition and function of microbes in the environment (air, land &
water). Furthermore, the group explores how we can assess the risk of
environmental exposure to harmful microbes for human health.

Environment
W Agency



‘.
”
e &
'.
.
",'

Thank you for listening

“It is the microbes,
who will have the last word.”

- Louis Pasteur
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