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GLOBAL ACTION PLAN
ON ANTIMICROBIAL
RESISTANCE

Objective 2: Strengthen the Il]bjective 3: Reduce the incidence
knowledge and evidence base I of infection through effective

through surveillance and | sanitation, hygiene and infection
| research | prevention measures

Objective 1: Improve awareness
and understanding of
antimicrobial resistance through |
effective communication,
education and training
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StARE Overview

Scientific and technological results

Collaboration, coordination, mobility, synergies
and infrastructures

Stakeholder engagement
Impact and knowledge output

Continuation of the work in the future
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StARE Overview

Scientific and technological results
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1. Antibiotics and Resistance in European Wastewater

¢ Implement harmonized (advanced) protocols to measure A & ARG
¢ Launch a public database on A&ARB&ARG

2. Wastewater treatment and removal of A&AARB&ARG

¢ Improved A&ARB&ARG mitigation in UWTP
e Cost-effective wastewater treatment

e Minimal impact on ARG dissemination, by selection or horizontal
gene transfer
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Antibiotic resistance in European wastewaters
ANTIBIOTIC RESISTANCE IN CLINICAL ISOLATES IN EUROPE...
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Surveillance of antimicrobial resistance in Europe (2013-2016)
Except for carbapenem resistance, large inter-country variations were noted for all antimicrobial
groups under regular surveillance, with generally higher resistance percentages reported from
the southern and eastern parts of Europe than from northern.

PORTO



Antibiotic resistance in European wastewaters

DDD per 1000 inhabitants and per day (systemic use
ATC group JO1 antibiotics)
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Approach *

DDD per 1000 inhabitants and per day (systemic use
ATC group JO1 antibiotics)

. @
<20.0 %
F >20.0 s o +

- 12 wastewater.treatment plants

- Common protocols (sampling, extraction, analysis)
- Common sampling dates: 9 days/ 3 campaigns

- Antibiotic Residues (53)

- Antibiotic Resistance Genes

(ARG, gPCR array) (384) .

- Culturable bacteria -

5 G (total and antibiotic resistant) Objective
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Microbiome dynamics during treatment

Relative abundance (%)
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ARGs associated with human- and animal

related bacteria
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ADVANCED DISINFECTION PROCESSES
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ADVANCED DISINFECTION PROCESSES
Self-replication
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SELF-REPLICATION
...is not identical for all bacterial groups...
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StARE Overview

Collaboration, coordination, mobility, synergies
and infrastructures
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Collaboration, coordination and mobility

9 Mobility actions — 12 months
12 Publications > 2 StARE partners -
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External collaborations
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Mobility
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External collaborations

Accepted Manuscript

ENVIRONMENTA,

Title: Inter-laboratory calibration of quantitative analyses of
antibiotic resistance genes

Authors: Jaqueline Rocha, Damiano Cacace, loannis i / ,;' .
Kampouris, Hélene Guilloteau, Thomas Jiager, Roberto B.M. |
Marano, Popi Karaolia, Célia M. Manaia, Christophe Merlin,
Despo Fatta-Kassinos, Eddie Cytryn, Thomas U. Berendonk,
Thomas Schwartz

Ia"ce "u uu 3 Cite This: Environ. Sci, Technoi, 2017, 51, 13061-13069 pubs.acs.org/est

Toward a Comprehensive Strategy to Mitigate Dissemination of
Environmental Sources of Antibiotic Resistance

Peter J. Vlkesland #7560 Amy Pruden,”” Pedro J. J. A]varez, Diana Ag*l,” Helmut Burgmann,l

Xiang-dong Li," Ceila M. Manaia, ¥ Indumathi Nambi,® Krista nggmton,’ Tong Zhang,"
and Yong-Guan Zhu®

3 CATOLICA

“wi" FACULTY OF BIOTECHNOLOGY

PORTO




External collaborations
COST Action ES1403

New and emerging
challenges and opportunities

Cefotaxime-resistant fecal coliform

survey
Eddie Cytryn et al.



Global cefotaxime-resistant fecal coliform survey participants

Canada
USA
Portugal
Spain

UK
France
Germany
Italy
Switzerland
Austria
Slovenia
Croatia
Estonia

. Poland
Norway
Cyprus
Israel
India
China
Australia
South
Africa
South Korea

Countries | Groups | WWTPs _| Campaigns | Seasons _
22 36 54 5 2

nereus
COST ACTION

ES1403




StARE Overview

Stakeholder engagement
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Stakeholder engagement

‘ Professionals (water management; public health, other): personal
communication, sharing of research data

National Workshop in Portugal (15 April 2016)

‘ ~200 attendees

National Workshop in Cyprus (2 March 2017)

>20 invited keynote or plenary talks in (inter)national meetings attended by

policy making and water management entites

* General public: Media communication (e.g. TV, radio)
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Impact and knowledge output
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Impact and knowledge output

Training
> 12 students enrolled (10 PhD students)

Scientific impact
> 40 publications in international peer-reviewed journals
> 60 communications in international conferences

Stakeholders and community
> 40 popularization events (18 articles; 13 conferences, 10 live media, etc)

Technology transfer
Collaboration with two water treatment SMEs
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Impact and knowledge output

First European integrated wastewater
surveillance

Important drivers for resistance => improvement of wastewater
treatment

Training
> 12 students enrolled (10 PhD students)

Scientific impact
> 40 publications in international peer-reviewed journals
> 60 communications in international conferences

Stakeholders and community
> 40 popularization events (18 articles; 13 conferences, 10 live media, etc)

~ Technology transfer
Collaboration with two water treatment SMEs



StARE Overview

Continuation of the work in the future
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Continuation of the work in the future

- ARGs database open data

- Results dissemination in generalist journals and
stakeholder- and public-oriented events

-  New projects
- Demonstration/implementation projects with
companies (approved; applications in
preparation — National funds, Life, Interreg,

JPIAMR, Marie Curie, etc)
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Thank you!
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