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- Antimicrobial resistance (AMR) is ope of the -

top 10 global public health thr

facing humanity (1/

in 2050
illion
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Road traffic
accidents Cancer
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Global death attributable to and associ

AMR - Not a future problem

GBD super-region Resistance
[ Central Europe, eastern Europe, and central Asia ] Associated with resistance
150+ [ High income [ Attributable to resistance

[ Latin America and Caribbean

[ North Africa and Middle East

@ South Asia

[ Southeast Asia, east Asia, and Oceania
[ Sub-Saharan Africa

Deaths (rate per 100000 population)
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AMR, 2019

e 4.95 milligh dee ociated with bacterial AMR

Lower respiratory

Bloodstream infections ‘ 78.8%
intra-abdominal infections of deaths
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- Death rates per 100 000 attributablit

1990 -> 2021 -> 2050

AMR
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increasing the prevalence of A

- Complex and interlinking driver‘ are -

estrial and aquatic animals

Humans Impact of

Antimicrobial

: Misuse and overuse
Resistan

of antimicrobials

Misuse and overuse of antimicrobials,
Poor access to quality, affordable
medicines, vaccines and diagnostics,

o) -

Y o

Water, sanitation
and hygiene

Food and feed

Transmission of

Lack of access to clean water, ,
resistant pathogens

i i : creased
sanitation and hygiene

mortality

Economic
damage

Plants and crops

Poor infection and disease
prevention and control
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Drivers of AMR: antimicrobials exacerbates
the selection of resistant organ

AMR drivers? can either impact directly or indirectly

[ Suboptimal dosing, including
from substandard and falsified
drugs

™ Travel

1 Mass drug administration for

human health

o Overuse and misuse of antimicrobials
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o Poor Infection Prevention and control (IPC)

—
-
—

o Agricultural practices

o Globalization and trade

g . 4]
o Lack of new antibiotics . 8 2
O
o . g 2
o Lack of clean water, sanitation and hygiene %’;ﬁ
) - 2 Moderate
o Poor public awareness =
2 B E
o Poor access to quality medicines, vaccines stics 5 S i
2%
fg Low
o

T T "
Low Moderate High
Evidence that factor is contributing to antimicrobial resistance

2. Holmes, A. H., Moore, L. S., Sundsfjord, A., Steinbakk, M., Re
mechanisms and drivers of antimicrobial resistance. Lancet (London,
6736(15)00473-0

., Guerin, P. J., & Piddock, L. J. (2016). Understanding the
(10014), 176-187. https://doi.org/10.1016/S0140-
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- Drivers of AMR: Lack of diagnostic tools

contributes to antibiotic mis

Humans

Misuse and overuse of antimicroblals,
Poor access to quality, aifordable
medicines, vaccines and diagnostics,

BLOOD CULTURE
DEPENDENT
DIAGNOSIS

* Blood cultures remain the gold
standard for diagnosing infections ->
still not widely used as a standard of
care in many countries, particularly in
LMICs.

* Diagnostic Gap: Expanding access to
rapid point-of-care tests is critica‘fo
better antimicrobial stewardship
combating AMR.
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FIG. 2. Nucleic acid methods for the microbial diagnosis of BSI, BC-independent and BC-dependent methods. Nucleic acid—based methods have

shortened the time to result BSI diagnosis. In the absence of microbial documentation of the eticlogic agent of the BSI, ant-infectious treatments are
initiated on the basis of clinical and epidemiologic information. Diagnosis directly from blood samples could shorten the length of empiric treatment.

n PCR-based methods
n Mass Spectrometry-based methods
[ Prenotysic menods

“on @ bacterlal pallet from positive BC

Microbial diagnosis of bloodstream infecti
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H Drivers of AMR: Overuse of antibiotics in -

N livestock and fishfarming signifi Y
@ contributes to AM

resistant pathogens

Plants and cops

Poor infecton and dhveine
prevention and control
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*Therapeutic and Non-Therapeutic Use:

Antimicrobial use in Antimicrobial resistance in

» Prophylaxis: Administered to entire herds "R, mm

flocks at risk of disease. T

» Metaphylaxis: Given to healthy ani
groups where some show infectio

\\
\-
.

N

Antimicrobial resistance and
food processing plants

» Growth Promotion: Use
doses to enhance pro
EU since 2006).

apeutic
anned in the

Figure 1. Links between different fields of data identified on the relationship between anti-microbial
use (AMU) and anti-microbial resistance (AMR) in the food chain and people.

Adapted from «Overview of Evidence of Antimicrobial Use and Antimicrobial Resistance in the
Food Chain», Bennani et al
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- Inadequate hand hygiene, poor sanitation and
hygiene, and lack of infection control ures

- contribute to the spread of resistrL ons.
i

Medical equipments, Hospital Facilities

implants, and devices

Contaminated medlcal staffs
and visitors

Patients who are hospitalized or receive medical treatment
are particularly vulnerable to resistant infections.
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read of resistant bacteria

AMR: The Role of Climate Cha

xtreme weather events compromise
itation and water systems

Climate-induced agricultural shifts may
increase antibiotic usage in new regions.

NATURE REVIEWS | MICROBIOLOGY

REVIEWS
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Infectious disease in an era of global
change

Rache! E. Baker ' 2%, Agesta 5. Mahmud®, lan £ MiWera) %, Matavha Rajeey', v
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4 . ¢ 3

....0ne Health Approach

Communication
Collaboration Q@

Healthy humans

Capacity buil Rural, urban, mobile communities
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Inclusivity, equity

and access
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- Milestone/Progress in AMR containment -

The Global Action Plan serves as a fram r ombat

AMR at the global lev

GLOBAL ACTION PLAN
ON ANTIMICROBIAL
RESISTANCE

IN OBJECTIVES:

mprove AWARENESS and

UNDERSTANDING of AMR.
TRENGTHEN SURVEILLANCE and

research.
e OPTIMIZE THE USE OF ANTIMICROBIALS

in human and animal health.
e SUPPORT INVESTMENTS IN NEW
TECHNOLOGIES AND DRUGS.

This plan had already recogn e importance of the One Health approach, but it primarily focused on human health
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- Milestone/Progress in AMR containment -

Global Collaboration and Partnegshi

ot e Areatiay
e [ N -
lllllll L —

Strengthening partnerships with govern m NGOs, academia, and
the private sector

pan
Ith
v e V& ACtion Flan
- . -y —~ against
GLOBAL ACTION PLAN Nl A/‘ M Ry s 5T Antimicrobial

ON ANTIMICROB ce

RESISTANCE

Facilitating knowledge-she ' developing global standards for
AMR prevention and control.y

- v Pt N A ONA ON PLAN FOR DOMB/ NG . .
k e ANTIBIOTIC-RESISTANT BACTERIA
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- Milestone/Progress in AMR contai

National Action Plans

. ) o

WHO implementation
handbook for national

Bon plane oY - hica WHO Implementation Handbook for National Actic
Ondaran ot men e soctor *step-by-step guidance

*Focuses on priority setting, monitoring, an
*Promotes a One Health approach with
*Includes best practices, capacity-buildin
Aligns national efforts with global standards a

HO recommendations.

TrACSS (Tracking Antlmlcroblal R Ne ountry Self-Assessment Survey)

cial tool to:
Track progress
U Identify gaps
ilitate reporting in a standardized format
Multi-Agency Collaboration
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Training and Education on AMR in human
health sector 7|

Manitoring antimicrabial consumption in
human heaith

Natwonal surveillance system for AMR in
human hezlth

Infection prevention and control {IPC)

in human heaith

Adoption of AWaRe classification into

national EML |

Milestone/Progress in AMR containment

Comparison of global average versus country's responses

Distance visualization between & country’s response and gdobal averages

Global &
Country @

) .

(o]

6] & D] €]

TrACSS 2022, global data are averages, countries without data removed

Training and professional education on AMR |

in the veterinary sectar

Training and professional aducation on AMR
in the aquatic animal health sector

Natonal surveillance system far
antimicrobial resistance (AMR] in live
terrestrial animals

National surverllance systam for
antimicrobial resistance (AMR) in live
aquatic animals

Effective integration of laboratories in AMR

surveiliance in the animal health and food

safety sectors

Comparison of global average versus country's responses

Digtance wsuslization between a country's respanse and global averages

Global &
Country @

.
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Traiming and professional education on AMR
m agncuiture, food and environment
sectors

Biosecurity and gead animal husbandry
practices to raduce antimxrobial use and
AMR in terrestral animal production

Biosecurity and good animal husbandry

practices to reduce antimicrobial use and

AMR in aguatic animal production
Effectve integration of taboratories in AMR

surveillance in the animal health and food

safety sectors
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Comparison of global average versus country's response:

Distance wsualzation betwwen a (ountry’s sponse and glokal averages

ke

A\

capacity

none

limited
developed
demonstrated
sustained

robial Resistance
ent Survey)

TrACSS (Tracking A

SSeS

s the implementation of AMR
rough yearly surveys.

- Regional Reporting: Produces individual country reports for
each WH ion based on responses to the 2022 survey.

o 170 countries have NAP; 166 reported their

progress on TrACSS 2022; Out of 166, 109

NAPs implementation is underway
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UNIFIED APPROACH FOR COLLECTING, ANALYZING, INTER
AMR DATA GLOBALLY

- Milestone/Progress in AMR containment -
TMD SHARING

GLASS (Global Antimicrobial Resistance and % rveillance System)

Global Antimicrobial Resistance and Use

Survelllanc_:e SyStem (GLASS) ”f// o 127 countries enrolled in GLASS; 87
countries provided data on AMR in

O Expanded Membership- activation of new
O Comprehensive Data Inclusion: de
 Data Transparency

O One Health Integration

/0:.’——;"(,\ .
Yy - al S @, UNIVERSITA
WATdid » B ki 5 DEGLISTUD
CONGRESS ' _ A= b1 PADOVA
T RLMTIM ST MAL LT w "')' > \\\9/
MAOIANANA B BAMEBIN R R - \)

2022; 57 countries provided data on




WHO implementation
handbook for national
action plans on
antimicrobial resistance
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- Milestone/Progress in AMR contai

ment
and

WHO Initiatives on Antimicrobial Resist
Stewardship in humangs

The WHO "Wa GLasy J .
e e . Prowdes pr

antibiotic book

Diagnostic stewardship

*Diagnostic
*Antimicrobi
@szz= « OPro

settings, ensuring effective treatment and preserving
ic efficacy.

evention and Control (IPC):

plements measures to prevent healthcare-associated infections,

reducing the need for antibiotics and limiting resistance spread.

HO Bacteria Priority List:

*WHO Fungal Priority List:

Envirenmental cleaning
and infection prevention
and control in heaith care —_—

fackties in low- and »_n_3 - ’

middle-mcome countries LABORATORY °In
PROCEDURES
%t |

IN CLINICAL
BACTERIOLOGY

1/8/2025
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THE GLOBAL RESEARCH AGENDA FOR ANTI
RESISTANCE IN HUMAN HEALTH

ICROBIAL

. B \
d 2% Diagnosis Treatment 1
°
| > and Care !
1
(4 L4 \ a Investigate and evaluate rapid I
point-of-care tests to discriminate [ Investigate antimicrobial stewardship |
: bacterial versus non-bacterial interventions that are context specific |
e infections feasible, sustainable, effective and
1
| cost-effective in outpatient and
. [ 'nvestigate and evaluate repio inpatient settings 1
Investigate implementation strategies antimicrobial susceptibility testing ) |
° ° ° ° | and the impact of WASH-related methods from blood cultures [ \dentity feasiie, effective and 0
| interventions in health-care settings scalable pharmacist antimicrobial
| on the burden of health A Investigate and evaluate diagnostic medicines dispensing practices and !
\ care-associated infections and tests for detecting pathogens and related regulatory frameworks to |
. antimicrobial medicine prescribing antimicrobial susceptibility testing improve antimicrobial stewardship in |
the community, especially in low- and
0 [ dentity (cost-) effectve, acceptable [ nvestigate and evaluate diagnostic middle-income countries U
h and feasible multimodal infection tests for detecting fungal |
. . . prevention and control strategies and pathogens [ Investigate citeia and strtegies to |
! the relative effect of their components optimize empirical antimicrobial .
| on reducing health care-associated [ Investigate the clinical and therapy for main infectious
- \ infections diagnostic value of phenotypic syndromes, especially in settings with !
antifungal susceptibility testing limited medicine availability, I
0 [ Assess the impact of vaccines on diagnostic capacity and access to |
| colonization and infection by resistant [ Investiaate. assess and evaluate hesith care servicas
\ pathogens, and on reducing the use of the implementation of novel rapid !
0 antimicrobial medicines. health-care point-of-care assays and optimal [Z3 Determine optimal methods, metrics |
encounters and health system costs testing approaches for (resistant) and targets to monitor antimicrobal |
O i ] ! Neisseria gonorrhoeae use and consumption H
|
° Determine the patterns and drivers of 1
! s appropriate and inappropriate |
1 prescribing, use and consumption of H
| antibiotics f
1 Cross-cutting £8 Investigate approaches to effectively
1
| a8 [T Determine the most (cost-) effective o use antimicrobial consumption and |
| behavioural change interventions to antimicrobial resistance surveillance
\ mitigate antimicrobial resistance data to inform stewardship and |
0 [B] Investigate the epidemiology, mortaiy, emergence and spread guidelines !
0 \ mor'atld-t‘y ;ag llr)wn?ct olf mfec('lons by m Evaluate the implementation of m Investigate antibiotic treatment !
. 0 'est‘f‘ an acterial priority antimicrobial resistance-related policies regimens for infections, especially I
pathogens and regulations and their effectiveness for extended-spectrum beta- I
! Investigate the epidemiology, morbidity, in mitigating antimicrobial resistance Iactamase-producing and |
o . | 23| mortality and impact of infections by and improving health outcomes. carbapenem-resistant |
P ! resistant WHO fungal priority pathogens [ Investiete implementaton trtegies Enterobacterales |
V V I I 1 with critical importance for antimicrobial for national policies, legislation and m Investigate antibiotic treatment 1
| resistance regulations to improve infection regimens for infections by |
| Investigate factors drving colonization prevention, patient care and the use of drug-resistant typhoid and ,
timicrobial medicines non-typhoidal saimonellae
1 and infection by resistant WHO bacterial an
| priority and fungal pathogens Identify the most (cost-) effective Investigate empirical antibiotic !
= v 9 ol
° \ interventions and an investment case to treatments for gram-negative U
0 Identify optimal surveillance methods to mitigate antimicrobial resistance globally bacteria causing bloodstream |
0 ?:!Z:jixg;’:\:ziziﬁ‘;’:i‘:m on and across countries infections among neonates and young |
children in settings with high |
1 antimicrobial resistance [p)  Investigate stiategies to integrate antimicrobial resistance prevalence
; antimicrobial resistance interventions |
. . . . Assess the impact of mass into broader health, health financing. [T] Investigate antifungal regimens for |
. | administration of antimicrobial development and welfare structures and infections caused by WHO fungal Il
] medicines on antimicrobial resistance evaluate their impact priority pathogens with critical |
f ]
! Evaluate how currenty recommended ] Investigate how regulatory frameworks, mportance for antmicrobi |
| syndromic sexually transmitted infection marketing incentives and financing |
1 management and treatment of people models affect the sustainable [Z] nvestigate regimens for urogenital
| with sexually transmitted . availability, equitable and extragenital sexually transmitted 0
e m e u r e \ infections affect antibiotic prescribing access and use of new antimicrobial infections in the context of increasing |
and antimicrobial resistance medicines antimicrobial resistance levels 1
a a S S . AN
!
\
’
~ Y - - - - - -
~- —> Antimicrobial-resistant bacterial and fungal infections ¢~ - - - - - - - - - - - - - =
[Z] Investigate efective preventive T8 vaceines effectiveness, cost-effectiveness, Drug-resistant TB
that meet WHO preferred product feasibility and acceptability of
characteristics criteria and demonstrate drug-resistant T8 treatment
impact on prevention of infection, disease Investigate strategies for improving
and recurrence [ vestioste better tolrated, optimaly ED teatment outoomes among people with
dosed, more effective and shorter drug-resistant TB who have known risk
[ Investigate how the dagnostic performance combination regimens for treating all factors and conditions and among
of molecular assays can be improved to forms of drug-resistant T8 populations experiencing vulnerability
detect drug resistance among people with
extrapu\mgnarv and pulmnnagrv 8 [z Determine the optimal, (cost) effective. ] Investigate the programmatic
shortest duration and Safost T8 effectiveness, safety and tolerabilty of
Determine optimal diagnostic and treatment preventive treatment for the contacts of currently used WHO-recommended
delivery models to improve the access, people with drug-resistant T8 treatment regimens for drug-resistant T8
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- Following Global Action Plan, the international -
community increasingly recognized the roles imals,
the environment and agricultural pr e e
development and spread of AMR. o it ronity
research agenda for
antimicrobial resistance

GLOBAL ACTION PLAN N
ON ANTIMICROBIAL \
RESISTANCE

The Global Action Plan remai
operational strategy adopted t
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5 Pillars
Top 10 Research Prioriti s
One Health Research A

TO STRENGTHEN RESEARCH
CAPACITY

v' ACTIONABLE AND IMPACTFUL IN
4-8 YEARS (short to medium
term).
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Transmission ‘ -

Focus = Generating evidence of DYNAMICS AND DRIVERS of AMR in shared

environmental settings .
¢ \
DN nsmission happens
rives this transmission
WHY transmission happens
(JHOW human ices affects the interface between humans, plants, animals
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Integrated Surveillance ‘

Focus > CROSS-SECTOR SURVEILLANCE to improve €common technical
understanding and generate and exchang mation about AMR/AMU between

One Health sectors \

d IMPLEMENTATION of One Health
pplicability to LMICs;
surveillance approaches to AMR

¢
Jquestions about HARMONIZA
INTEGRATED SURVEIL

(Jconsiderations for i ti
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Interventions

Interventions ‘ —

Focus > PROGRAMMIES, PRACTICES, TOOLS andractivities designed to
PREVENT, CONTAINORR CE
the incidence, prevalence irculation of AMR

Interventions commonly implemented *

Q water, sanitation and hygiene (WASH) measure

O biosecurity and infection prevention ntrok (IPC) on farms and in health care facilities

 significant gaps persist erstanding the availability of potential
technical interve and the reality of implementing these in LMIC
contexts
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Behavioural insights and change -

Focus > UNDERSTANDING BEHAVIOUR across W GROUPS and ACTORS that are
implicated in the development and cireulation of AMR

o ways to change% s that increase AMR risk

\ 2
%s as well as microcommunity and individual behaviours
viour in different contexts (social influences and support,

O understanding macrostructural an
O understanding influences on h
livelihoods, financial resou
O It operates at multiple leve
AMR mitigation, as w

systems, including organizational structures that enable or disable
and interpersonal sociocultural practices.
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Economics
and policy

Economics and policy ‘

Focus = INVESTMENT AND ACTION in A

evention and control

O policy, governance, legislative and regulatory instrume
(e.g. regulation of antimicrobial manufacturing

among ministries
O cost—effectiveness considerations to su’pﬁr @

ss-sector processes and strategies affecting AMR
, monitoring), joint planning and policy goals

ment of the AMR investment
O financial sustainability and long-term financi
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_ Conclusions

 Most AMR drivers stem from a common orlgm—mappr
human, animal, and environmental sectors, emphasi

Health.

timicrobial use across
erconnectedness of One

%

* There is no 'one size fits all’' solution; success requ synergizing strategies across
human, veterinary, and environmental he to protect antimicrobials effectively.

long-term persistence across ecosystems is
diagnostic tests and therapeutic agents.

al evolution, and AMR mechanisms in humans, animals,
ical for sustainable solutions.
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* Deeper insights into the bact
and the environment
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Thank YOU!

MEAN FOR i - .y BIG DEAL?

8 T - » PEOPLE AND
EVERYONE? . ) THE PLANET

DANGEROUS
UNTREATABLE
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PROTEL ™ OUK
ENVIRDN MENT, | TOGETHER.

ANTIMICROBIAL . . ' ' s &
RESISTANCE. : B — SHARED ENVIRONMENT.

THIS CAN MAKE INFECTIONS

OVERUSING AND MISUSING
ANTIBIOTICS

oLy

ANTIWEROBIMS
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