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Panel & Agenda

Chair: Godwin Pius Ohemu - Graduate Assistant, AMR Knowledge Hub and CoP, The
Global Health Network, University of Oxford, UK

Welcome/Opening Remark: Adam Dale - Knowledge Exchange Lead, The Global Health
Network, University of Oxford, UK

Antimicrobial resistance drivers in Africa and plans for actions at the One Health
interface - Dr. Babafela Awosile, Assistant Professor, Texas Tech University, USA

The impact of operational research as a tool to tackle anti-microbial resistance with a
one health approach - Dr. Robert Terry, Manager of Research Policy, TDR, WHO

Breaking the Resistance: How Diagnostics Empower Africa’s Fight Against AMR - Dr.
Kiplangat Sigei, Medical Affairs Manager, Anglophone Africa, bioMérieux

Q&A - Dr. Babafela Awosile, Dr. Robert Terry and Dr. Sigei Kiplangat

Closing Remark - Godwin Pius Ohemu - Graduate Assistant, AMR Knowledge Hub and
CoP, The Global Health Network, University of Oxford, UK

Scribe - Chinenye Chukwu-Mba, AfOx Ubuntu Fellow
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Outline of the presentation

Explain antimicrobial resistance within the context of
One Health in Africa.

Identify factors driving antimicrobial resistance across the
One Health interface in Africa and around the world.

Identify action plans for mitigating the development of
antimicrobial resistance in Africa across the One Health
interface.

Summary



One Health challenges: New paradigm

*  Challenges of the modern era:
* Zoonotic diseases
* Cancer/Chronic diseases
* Cardiovascular Diseases O n e H e a \th
* Metabolic Diseases
* Neurological Diseases
* Degenerative Diseases and Injuries
* Social and psychological disorders
* Controlled drug abuse
* Natural disaster and response
* Mental health and suicide .

* Environmental degradation Antimicrobial Verctione” () paraste
1 resistance infections
* Educational
e Climate change Zoonotic infections
o
Surveillance

* Diagnostic techniques
Intervention

*  Vector-borne diseases
Food Safety and Security

@ ' medicine microblology Hoalth
Environmental economics
health Individual Population Ecosystem

health health health

medicine /

. Metabolic disorders in
humans and animals
Translational

medicine Joint and skeletal
diseases in humans
and animals

Human - animal
bond
Environmental

hazards exposure to
humans and animals

Viral infections

0

Comparative

Cancer and
cardiovascular disease
in humans and
animals

e Antimicrobial resistance
* Inadequate workforce
*  Human-animal bond

; ONE HEALTH SWEDEN

In collaboration with One Health Inftiative Autonomous pro bono team



Antimicrobial resistance and One Health

Antimicrobial resistance Antimicrobial resistance

M . b 1 . . . Carbapenem-resistant Acinetobacter
1crobes evolve Drug-resistant infections

mechanisms that protect _
them from the effects of threaten us all—but not equally

antimicrobials

Candida auris
Clostridioides difficile

Carbapenem-resistant Enterobacteriaceae

Drug-resistant Neisseria gonorrhoeae
Deaths associated with bacterial antimicrobial resistance (AMR), .

globally and by GBD super-region in 2019. Serious Threats

Drug-resistant Campylobacter
Drug-resistant Candida

ESBL-producing Enterobacteriaceae

* Indiscriminate use of
antimicrobials

Vancomycin-resistant Enterococci
Multidrug-resistant Pseudomonas aeruginosa
Drug-resistant nontyphoidal Sa/monella
Drug-resistant Sa/monella serotype Typhi

. . . Drug-resistant Shigella
* Dissemination or
resistance genes between

bacteria

Methicillin-resistant Staphylococcus aureus

Drug-resistant Streptococcus pneumoniae

Drug-resistant Tuberculosis

Concerning Threats

B Erythromycin-resistant group A Streptococcus

®  Clindamycin-resistant group B Streptococcus

Number of deaths associated with AMR Watch List

256,000 [N 390,000 -resi i 7
The Lancet Global burden of bacterial antimicrobial resistance in 2019 w B Azole-resistant Aspergiiius fumigatus
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02724-0/fulltext wellcome Drug-resistant Mycoplasma genitalium

Source: The Lancet, Global burden of bacterial antimicrobial resistance in 2019
B Drug-resistant Bordetella pertussis

CDC 2019. Antibiotic resistance threats in the United States, .
http:// resistance/threat-r -2019/index.html.

U.S. Centers for Disease Control and Prevention


https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02724-0/fulltext
http://www.cdc.gov/drugresistance/threat-report-2019/index.html

Antimicrobial resistance at the One Health interface

EPIDEMIOLOGY OF ANTIMICROBIAL RESISTANCE
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Emerging Infectious Diseases: Drug-resistant microbes

100- @ 100- b

. . . [JHelminths EIZoonot!cA unspeg;llflgd
* Emerging Infectious Disease (EID) s Mootos ol Dioomte b
iruses or prions lon-zoonotic
. . . . M Bacteria or rickettsiae
* An infectious disease that has newly appeared in a i

population or is rapidly increasing in incidence or ]

Number of EID events
5
o
1

N
o

* 335 emerging infectious diseases identified between
1940 and 2004

geographic range 3 i

o

1940 1950 1960 1970 1980 1990 2000 1940 1950 1960 1970 1980 1990 2000
* 60.3% were zoonoses 1001 ¢ 100- d
e 71.8% of these originated in wildlife oot R o
80~
¢ 20.9% of the EID events are caused by 2
drug-resistant microbes 2 s0-
£ 50- -
0719'40 19'50 19‘60 19?0 1980 1990 2000 1940 1950 1960 1970 1980 1990 2000
1 2 Decade Decade

Jones, Patel, Levy, et. al. Nature, 2008 Feb. 21; 451 (7181):990-3



EID and AMR-bacteria

Figure 3 | Global distribution of
relative risk of an EID event. Maps
are derived for EID events caused by
a, zoonolic pathogens from wildlife,
b, zoonotic pathogens from non-
wildlife, ¢, drug-resistant pathogens
and d, vector-borne pathogens. The
relative risk is calculated from
regression coefficients and variable
values in Table 1 (omitting the
variable measuring reporting
effort), categorized by standard
deviations from the mean and
mapped on a linear scale from green
(lower values) to red (higher

values).

* EID origins are significantly correlated with:
* Socio-economic,
* Human population density,
* Antimicrobial use, 13

Morens, D., Folkers, G. & Fauci, A.Nature 430, 242-249 (2004). https://doj.org, 8/naturc02759
Jones, Patel, Levy, et. al. Nature, 2008 Feb. 21; 451 (7181):990-3

e Aotrictiltiiral nracticec


https://doi.org/10.1038/nature02759

Antimicrobial use at the One Health interface

Antimicrobial non-judicious use is contributing to resistance
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Global burden of bacterial AMR 19902021

* At the regional level, we
estimated the all-age death rate
attributable to resistance to be
highest in the western
sub-Saharan Africa, at 27-3
deaths per 100 000
(20-9-35-3), and lowest in
Australasia, at 6-5 deaths
(4-3-9-4) per 100 000.

hitps://doi.org/10.1016/
S0140-6736(24)01867-1

GBD super-region Resistance
[ Central Europe, eastern Europe, and central Asia [ Associated with resistance

150+ [ High income [ Attributable to resistance
[ Latin America and Caribbean

I 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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Figure 2: All-age rate of deaths attributable to and associated with bacterial antimicrobial resistance by GBD
region, 2019

Estimates were aggregated across drugs, accounting for the co-occurrence of resistance to multiple drugs. Error
bars show 95% uncertainty intervals. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.



AMR at One Health Interface: Case-studi

TABLE 2. Key evidence for transfer of antibiotic resistance from animals to humans

Similar AMR pattern and no evidence of e weea e e

Human colonization via  E. coli USS. chickens Animal caretakers, farm family  Tetracycline Following introduction of tetracycline 1
direct or indirect on a farm. resistant E. coli stains

host-specific clustering of E. coli in b T

subsequent spread to the farm

/”3013‘

s
2
&%
. family =4
I aﬁz anl ) . aureus, Streptococeus spp.,  French swine Swine farmers Eryhroaycin, penillin,naldisic  Phepouypic anibiorc ressance was 16 =
3 zieed E. coli and other chloramphes significantly higher in the =
Livestock & Dogs enterobacteria b umclmu smpmmmn commensal foras (nasal 5
a a a cotrimoxazole pharyngeal, and fecal) of swine 8
Tarmers than in those of s
nonfarmers 2
i a E. coli US. chickens Pouliry workers Gentamicin Increase in phenotypic gentamicin 126 =
50.0% 4 500% resistance in workers through =
direct contact with chickens 5
R receiving gentamicin s
prophylactically z
i E coli Chinese swine and chickens  Farm workers Apramycin (not used in human Detection of aac(3)-IV apramycin 164 =
a medicine) resistance gene in humans, with 5
25.0% {1, 25.0% 99.3% homology to that in animal g
) suains S
a Dutch veal calves Veal farmers MDR Human nasal carriage of the mecA . =
A gene was strongly associated with

(i) greater intensity of animal
contact and (ii) the number of
MRSA-positive animals; animal

3 ., Group
g 00% 00% carriage was related to animal
s Amp Cfd Chm Cip Kan Str Sul Tet Tri Amp Cid Chm Cip Kan Str Sul Tet Tri [ Awusha aniviue reament
s
g
2 750%,C 75.0% - d Human infection via  Salmonella Newport Beef cantle (ground beef)  Salmonella-infected patients Ampicillin, carbenicillin, tewacycline  Direct genetic tracking of resistance 87
a . a direct or indirect receiving with diarrhea plasmid from hamburger meat 1o
3 Chickens % n Water 5 A Peove animal comtact chlortetracycline AGP infected patients
E. coli German swine (ill) Swine farmers, family members, ~ Streptothricin Identifcation of transferable %
community members, UTI resistance plasmids found only in
i patients human gut and UTI bacteria when
a :
50.0% S00% s T&?ﬁmm in was used as swine
E. coli, Salmonella enterica  Belgian caule (ill) Hospital inpati Apramycin, gentamiy Plasmid-based transfer of aac(3)-1V’ 2
T (serovar Typhimurium) gene mmm resistance 10 a drug
only in animals (apramyci
Enterococcus faecium Danish swine and chickens ~ Hospital patients with diarthea  Vancomycin Clonal )pmd of E. faecium and 50
& & horizontal transmission of the vanA
25.0% 25.0% gene cluster (Tn/546) found
berween animals and humans
a E coli Spanish chickens Bacteremic hospital patients  Ciprofioxacin Multiple molecular and 95
(slaughtered) epidemiological yping modalies
A demonstrated avian source 0
an a s resistant £ ol
00% 00%
Amp Cfd Chm Cip Kan Str Sul Tet Tri Amp Cfd Chm Cip Kan St Sul Tet Tri - . .
Evidence of AMR transmission between farm animals and humans (in % of the studies reviewed).
Antibiotics
[ e of B suggested bet d humans with no direction specified
a . b e W Nosupport of transmission

htps://ww e -feed/feed-process:
P

di
S 7

Subbiah, ef al. Antimicrobial resistant enteric bacteria are widely distributed amongst people,
animals and the environment in Tanzania. https://doi.org/10.1038/541467-019-13995-5




AMR at One Health Interface: Case-studies

Unidirectional significant associations
were identified between animal

antimicrobial consumption and AMR in
food-producing animals (OR 1:05 [95% CI
1-:01-1-10]; p=0-013), and between human
antimicrobial consumption and AMR
WHO critical priority (1-:06 [1-00-1-12];
p=0-035) and high priority (1-22
[1-09—1-37]; p<0-0001) pathogens.

Bidirectional associations at One Health
interface: animal antibiotic consumption
was positively linked with AMR in human
pathogens (1-:07 [1-:01-1-13]; p=0-020) and
human antibiotic consumption was
positively linked with animal AMR (1-05
[1-:01-1-09]; p=0-010)

Global antimicrobial-resistance drivers: an ecological
country-level study at the human-animal interface

Kasim Allel, Lucy Day, Alisa Hamilton, Leesa Lin, Luis Furuya-Kanamori, Catrin E Moore, Thomas Van Boeckel, Ramanan Laxminarayan,
Laith Yakob

Summary

Background Antimicrobial resistance (AMR) is a pressing, holistic, and multisectoral challenge facing porary
global health. In this study we assessed the associations between socioec ic, anthropogenic, and envirc 1
indicators and country-level rates of AMR in humans and food-producing animals.

Methods In this modelling study, we obtained data on Carbape i Acinetob b i and Pseud
aeruginosa, third generation cephalosporins-resistant Escherichia coli and Klebsaclla pneumoniae, oxacillin-resistant
Staphylococcus aureus and vancomycin-resi: Ei Jaecium AMR in | and food-producing animals
from publicly available sources, mcludmg WHO, World Bank and Center for Disease Dy'namjcs Economics and

Policy. AMR in food-producing pr d a combined prevalence of AMR exposure in caltle, pigs,
and chickens. We used mulllvarlahlc B regression models to determine the adjusted association between human and
food-producing animal AMR rates and an array of ecological country-level indicators. Human AMR rates were
classified according to the WHO priority pathogens list and antibiotic-bacterium pairs.

Findings Significant associations were identified between animal antimicrobial consumption and AMR in food-
producing animals (OR 1-05 [95% CI 1-01-1-10]; p=0-013), and between human antimicrobial consumption and
AMR specifically in WHO critical priority (1-06 [1-00-1-12]; p=0-035) and high priority (1-22 [1-09-1-37]; p<0-0001)
pathogens. Bidirectional associations were also found: animal antibiotic consumption was positively linked with
resistance in critical priority human pathogens (1-07 [1-01-1-13]; p=0-020) and human anllblotlc consumphon was
positively linked with animal AMR (1-05 [1-01-1-09]; p=0-010). Carbay t Acinetobacter b third
generation cephalosporins-resistant Escherichia coli, and oxacillin-resistant Staphylococcus aureus all had significant
associations with animal antibiotic consumption. Analyses also suggested significant roles of socioeconomics,
including governance on AMR rates in humans and animals.

Interpretation Reduced rates of antibiotic consumption alone will not be sufficient to combat the rising worldwide
prevalence of AMR. Control methods should focus on poverty reduction and aim to prevent AMR transmission
across different One Health domains while accounting for domain-specific risk factors. The levelling up of livestock
surveillance systems to better match those reporting on human AMR, and, strengthening all surveillance efforts,
particularly in low-income and middle-income countries, are pressing priorities.

https://www.thelancet.com/action/showPdf?pii=52542-5196%2823%29000
26-8



AMR Impact: Jim O’Neil’s report

“Based on scenarios of rising drug resistance for
six pathogens to 2050, we estimated that unless
action 1s taken, the burden of deaths from AMR
could balloon to 10 million lives each year by
2050, at a cumulative cost to global economic
output of 100 trillion USD”

https://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf

* Increased risk of therapeutic failures
* Increased veterinary/human health-care costs
* Prolonged hospitalization

e Zoonotic transmission potential of AMR in
humans

 Illnesses and mortality
*  Economic burden

DEATHS ATTRIBUTABLE
TO AMR EVERY YEAR

Tetanus
60,000

Road traffic
accidents

1.2 million

Measles
130,000

Diarrhoeal
disease

1.4 million

AMR in 2050
10 million

Cancer

8.2 million
AMR now

700,000
(low estimate)

Cholera

100,000—
120,000

Diabetes
1.5 million



Drivers: Human interface

o Number of

* Global population 1 : i
. . . deaths

* 7 billion and growing 1.2%/year e T
. . Factors driving changes in AMR deaths between 1990 and 2019

* Developing countries 1 Populatongowh i

. . Age structure +792000

* EID events caused by drug-resistant microbes Sepsis desth e 3050000

Proportion of sepsis deaths associated with AMR -181000

are affected by human population density and sydromes

Proportion of AMR syndrome deaths associated with +227000

growth AMR bacteria
Proportion of AMR bacteria deaths associated with +675000
resistance

Net change 163000
AMR-associated deaths, 2019 4940000

Insecurity & physical
access barriers.

One billion people cross through international borders each year. This includes
350 million travelers arriving in the United States through more than 300 points of entry.

Human Migration, Tourism, Conflict, and
Travel == e
* 1 billion people cross borders each year -
* Accelerated and increased in human,
animal, and animal product interactions
* Traveler's diarrhea
*  War, terrorism, & conflict

https://doi.org/10.1016/ S0140-6736(24)01867-1




Drivers: Human interface

[
Year
1990

*  Growing population with greater susceptibility
20

to infectious diseases

*  Community-acquired, Livestock-acquired,
hospital-acquired bacterial infections:
LA/CA MRSA, MDR-Escherichia coli,
MDR-ESKAPE pathogens

* Comorbidity and immune status: Seniors
and other immunocompromised individuals
—cancer patients, organ transplant patients,
HIV/AIDS, etc

* Poverty and social inequality: One of the

Associated

major factors in determining health — Low
SES, homelessness, drug abuse epidemic, etc

/SOIOOO

T
500000

T
250000

T
0

Attributable
295 years
90-94 years
85-89 years
80-84 years
75-79 years
70-74 years
65-69 years
60-64 years
55-59 years
50-54 years
45-49 years
40-44 years
35-39years
30-34 years
25-29 years
20-24 years
15-19 years
10-14 years
5-9years
2-4 years
1-2 years
6-11 months
1-5 months
Neonatal

T T T T T
0 50000 100000 150000 200 000

Age-specific deaths

Fiqure 2: Deaths attributable and associated with antimicrobial resistance, by detailed age group, for 1990 and 2021




Drivers: Food, Farms, & Animals

*  Global food systems:

 International trade, transportation, and
introduction of existing and new
microbes with multidrug resistance
potentials

* Food safety:
* Produce is a growing vehicle for
food-borne pathogens
* Manure fertilizer application
* Animal reservoirs of infectious diseases
* Fecal contamination of green vegetables
by wildlife
e Pets/Occupational One Health exposures
* Colonization with livestock-associated
Methicillin-resistant Staphylococcus
aureus (LA-MRSA) among persons
occupationally exposed to pigs, cattle, or
poultry is persistent

Fungi Game _Crustaceans
Iootlumsu:w d Vegetables__ 1%_ 1 /' 1

sprouts, S\

Dairy
1%

__ Chicken

Vegetable Row Crops,
%

Farmer General \
population population
Meat

Exposure via animal

Microl
transmi; sslan

=&

consumption

Source: CDC National Outbreak Reporting System, 2009-2016

Microbial
transmission

ARG selecton

Antlmlcroblal General

/ environment

ARG selection / Microbial
co-selection Microbial tran’sl{ms’slcﬂ

transmission

transmission
Microbial

Farm
environment
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Drivers: Environmental interface

Degrading ecosystem changes continue
to occur, most are anthropogenic in
origin, e.g., pollution, wastewater, etc

Livestock production waste: Runoff
into the aquatic environment

Environmental residues of
antimicrobials

Environmental reservoir of
antimicrobial-resistant bacteria

Environmental reservoir of
antimicrobial-resistance genes

Antimicrobial use in plants and the
environment

Wildlife as reservoirs of AMR- even
without antimicrobial exposures

c ARG mobil

Relocation e Horizontal transfer of such a

immobile ARG the genome by, for
1Ss or integrons
Environment

that can move autonomously
between cells

r example, mobile element, either directly
toa pathogen or via one or

several intermediary hosts

s b 4
7 0

$ 3 &

$ g N

:  $ )

V‘:V S =
— A,

[t

1 —

4“7 h

Human or animal microbiota

= The source for the immobile ARG is a common member of the human
or domestic animal microbiota. Mobilization and transfer to
pathogens occur entirely within humans or animals
The source for the immobile ARG is a bacterium thriving in the
external environment that sometimes enters the human or domestic
animal microbiota. Mobilization and transfer to pathogens occur
entirely within humans or animals

Industrially polluted
surface water

Untreated hospital effluent
Untreated municipal sewage
Treated municipal sewage
Rivers

Sea

0 0.001

‘«yu»*‘e ~_

ay,
Av:‘ s
§
&
Aot

n e The source for the immobile ARG s a bacterium thriving in the
external e ARG is mobilized in the (to
variable degrees), but ts final transfer to pathogens occurs within
humans or domestic animals

s The source for the immobile ARG is a bacterium thriving in the
external d transfer to p: cur
entirely within the environment

m==p Transmission of pathogenic bacteria
between humans, between animals or
between humans and animals (either
direct or via the environment):

* Common

« Risks are in principle quantifiable and
predictable

«C of each

- = => Uptake of new resistance factors

from the diverse environmental
microbiota:

« Relatively rare
* More challenging to predict

event are limited

* Transmission rates can be reduced

«C of single
transfer events may be vast

* Irreversible

Typical MICs

0.01 0.1 1 10 100 1,000 10,000

Typical antibiotic concentrations (ug [)
Larsson, D.G.J., Flach, CF. Antibiotic resistance in the environment. Nat

Rev Microbiol 20, 257-269 (2022).
https://doi.org/10.1038/541579-021-00649-x
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Drivers: Microbial adaptation

e Survival of the fittest

Germs develop new Germs change or destroy Germs restrict access - &
cell processes that the antibiotics with by changing the Mobile Genetic Elements

avoid using the enzymes, proteins that entryways or limiting

antibiotic’s target. break down the drug. E}rlj\eér;l:vrg}t/):r of §
* Change in bacterial : @ /EE\

Plasmids Transposons Phages

tt 'b t . Circles of DNA that can Small pieces of DNA that can go into and Viruses that attack germs
a rl u es . move between cells. change the overall DNA of a cell. These can and can carry DNA from
move from chromosomes (which carry all germ to germ.

the genes essential for germ survival) to
plasmids and back.

 Infectivity, pathogenicity,
virulence, multi-drug
resistance

How Mobile Genetic Elements Work

* Mobile genetic elements and
horizontal gene

. . . - 2 T duction Conj { Transformation
transfer/dl S S emlnatl On . Resistance genes can Resistance genes can Resistance genes
be transferred from be transferred between released from nearby
Germs change the antibiotic’s target so Germs get rid of antibiotics one germ to another germs when they live or dead germs can

the drug can no longer fit and do its job. using pumps. via phages. connect. be picked up directly

° Biofilm production by another germ.

23



Better policy/regulation of Antimicrobial
use

oY
(7@, World Health
Vﬁ;ﬁi} Organization

Local, regional, national, and international
collaborations

/ﬁ‘ Health Topics v Countries v Newsroom v Emergencies v Data v
Library of AMR national action plans

A library of existing, publicly available national action plans on antimicrobial resistance has been compiled which countries may wish to consult.
'WHO will update this library regularly as new information becomes available on existing national action plans, and as new plans are published.
WHO welcomes any additional information of relevance to existing and newly developed national action plans. Please note that the library
contains only those national action plans which have been officially approved.

Supporting antibiotic development

National Action Plans

State-of-the-art diagnostics and
surveillance

Promotion of antimicrobial alternatives
Educate and inform to change behaviors
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AMR records spanning from 2016 to 2019, from
205 LABORATORIES across 14 COUNTRIES.
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GLASS Enrolment Map October 2024

Number of countries enrolled in GLASS: 140

A

B Envolled in both AMR and AMC (84)
B Envolled in AMR (45)

B Envolled in AMC (11)

] Not Envolled

B Not Applicable

World Health
Organization

African (ag)
Union &5/

Mapping i and i
Use Partnership (MAAP) Country Reports

Malawi

Download
‘Viss HTML

=

Qﬂ )AfricaCDC

@ ) Centres for Disease Control :

and Prevention * ok

Co-funded by the
European Union

The Africa Pathogen Genomics Initiative (Africa PGl)
Integrated Genomic Surveillance and
Data Sharing Platform (I1GS)

N L7

E‘Ieeming Fund 4 §\‘
UKaid

from the British people

Surveillance/Collaborative initiatives: Africa

LAUNCH OF AFRICA
LANDMARK REPORT
ON ANTIMICROBIAL
RESISTANCE [AMR]

In support of advocacy efforts
and awareness of this timely
report on the continent's
fast-rising health threat

—
14 -16 August 2024

Africa CDC Offices,
Addis Ababa, Ethiopia

@ AsLM

Safeguarding Africa’s Health

www.africacdc.org

® 0 O @ africacdc
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Antimicrobial
Stewardship: New
paradigm shift

Practice
guidelines

Infection
control

Owner
compliance

Clinical
microbiology

Regulations

Resistance and
use surveillance

Pharmacokinetics,
pharmacodynamics
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Canada’s story

Prevalence of ceftiofur resistance, %
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— E. coli in retail chicken

— Salmonella Heidelberg in retail chicken

Voluntary withdrawal of ceftiofur in ovo use . .
~— Salmonella Heidelberg in humans

Partial reinstitution of ceftiofur use

34123412341234123412‘34

2003 2004 2005 2006 2007 2008

Quarter and year

Dutil, et al., 2010. Ceftiofur resistance in Salmonella enterica serovar Heidelberg from chicken meat and humans, Canada. Emerging Infectious
Diseases, 16, 48-54.



Summary

AMR is a major global One Health threat affecting humans,
animals, and the environment.

Key drivers cut across the human, animal, and environmental
interface.

AMR already causes high mortality and economic losses, with
projections reaching 10 million deaths annually by 2050.

Effective mitigation requires coordinated action through
policy, education, research innovation, multisector
collaboration, integrated surveillance, diagnostics, and
stewardship across sectors.



Get in touch: babafela.awosile@ttu.edu
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The Impact of Operational Research as a
Tool to Tackle Anti-microbial Resistance with
a One Health Approach

Dr. Robert Terry

Manager of Research Policy,
TDR, WHO
https://orcid.org/0000-0003-3849-7705
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Take home message.....
|

‘Integrating research and communication skKills in frontline workers in
health, agriculture and environment has enabled countries to unlock
the data in their systems and move from being data rich to being

information rich.’

Dr Rony Zachariah, TDR

TDR®) forrescarchon

UNICEF .+« UNDP-+-World Bank +-WHO



What is structured operational research training?

__ A . —

* A practical training programme developed by
Médecins sans Frontiéres, The TB Union and
TDR from 2009

» Research using local data to answer locally
relevant questions: NTDs, TB, HIV, Antibiotic
Resistance & One Health.

* Provides hands on research training to
frontline workers +/- research experience

* 2019 a new module, knowledge translation,
was added including the communication of
research findings (1 recommendations to
improve policy, practice and behaviour

Case study: District hospital, Kabul
Are we over prescribing?

Research: using hospital records

Findings: Outpatient prescriptions 60%
Two times greater than WHO guidelines @ 30%

Action: Education of health staff and the community
on rational antibiotic prescribing practices.

Impact: 2 year follow up prescription within WHO
recommended limits.



HOW KNOWLEDGE TRANSLATION IS EMBEDDED IN THE RESEARCH CYCLE

Engagement of
Stakeholder analysis stakeholders
Evidence Briefs oo I Define local
. . research priorities
Presentations (3 mins)

Networking
Elevator pitches

EMBED Conduct and
publish operational
Enhance TRAIN
mechanisms for ‘ resear(?h
knowledge sharing ENABLE Build sustainable
and uptake research capacity

Build structures
and processes for
evidence
informed decision

@ f making
S‘@RT IT TDR@.Q‘:; For research on

diseases of poverty
UNICEF+ UNDP:.World Bank+-WHO

Improving health systems through research



HOW KNOWLEDGE TRANSLATION IS EMBEDDED IN THE RESEARCH CYCLE

4 modules over 8-12
months +/- 12 projects

Engagement of
stakeholders

Define local

Milestones and research priorities

% Targets 80:80:80:80

EMBED
TRAIN
ENABLE

Mentors >50% alumni Conduct and
publish operational

research

Enhance
mechanisms for
knowledge sharing
and uptake

Build sustainable
research capacity

Build structures
and processes for
evidence
informed decision
making

 SORTIT

Improving health systems through research

TDR®) [issearchon

UNICEF+ UNDP+World Bank+WHO



SORT IT: building research capacity & knowledge translation since 2009

SORT IT

Improving health systems through research
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Europe Asia
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SORT IT: building research capacity & knowledge translation since 2009: 87 partner institutions

Médecins Sans Frontiéres
Institute of Tropical Medicine

Centre for Operational Research (COR),

¢ University of Toronto
e Public Health, Ontario J

.

International Union Against
Tuberculosis and Lung Disease

£ L\
University of Washington
Vital Strategies

California State University of Fullerton

The Autonomous University of Yucatan

University National Centre-for Training
and Research in Rural Health’

Africa Centre of Excellence for Prevention
and Control of Transmissible Diseases,
University Gamal Abdel Nasser of Conakry

Universidad de los Andes

Universidad Pontificia Bolivariana
Universidad Pedagégica y Tecnolégica
Ministry of Health

The Universidade Federal de
Ciencias de Saude de Porto Alegre
Universidade de Brasilia

Ministry of health, Charles
Nicolle Hospital, Tunis,
Tunisia/Faculty of Medecin
Hedi Chaker University Hospital
Sahloul University Hospital of
Sousse

38

The Central University

® Public Health England
e University of Salford

e The Quadram Institute Bioscience, Norwich
e Cheshire and Wirral Partnership NHS Foundation

e University of Cheshire, England

Universidad de
Concepcion

Ministry of Health

Sustainable Health Systems

Food and Agriculture Organization
Ministry of Agriculture and Livestock
University of Sierra Leone, Ministry
of Defense

University of Liverpool i

National Public Health
Institute of Liberia

Ministry of Agriculture
and Livestock

Public Health Agency
National Public Health Center

Alliance for Public Health,
Ukraine

University of
Saint Andrews

and Intervention Centre

e AmPATH

Ministry of Health of Egypt
L 4 e University of Nairobi

(Central laboratories and
infection prevention control

programme) ) .
e Lire University
* Makerere University
h Lighthouse Trust o Stellenbosch University

Lighthouse Trust
Ministry of Health

Zambart, National TB
Programme, Center for
Infectious Diseases
Research (CIDRZ)

CSIR -Water research institute
Environmental Protection Agency

Institute of Statistical, Social and Economics
Research (ISSER)

Kintampo Health Research Center

* The Kenya Snakebite Research

e Respiratory Society of Kenya

Tuberculosis Research and Prevention Center NGO

* University of Medical Sciences, Tehran, Food and Drug Administration
* Ministry of Health and Medical Education

* National TB Programme

* AIDS Foundation

National TB Programme

e Ministries of Health
e Common Management Unit for AIDS, TB & Malaria

* The Union South East Asia office
(The USEA), New Delhi

Bangalore Medical College

and Research Institute, Bengaluru
ICMR-National Institute of
Epidemiology, Chennai

All India Institute of Medical
Sciences- New Delhi,

Nagpur, Bibinagar and Deoghar
Academy for Public Health,
Kozhikode

GMERS Medical College, Vadodara
Jawaharlal Institute of Postgraduate
Medical Education & Research,

[ e

4
Myanmar Department

L.‘ of Medical Research Pugucheryy <
/‘.,_ * Government Medical College,
~4 Baroda; Narotam Sekhsaria
Bahirdar University "Ng. ‘E’ . Fo_undation, Ml_lmbai !
Ministry . ; 2 "“N‘ % * Sri Manakula Vinayagar Medical
of Health = NschirainsChupe S College, Puducherry

B.P. Koirala Institute of Health
Sciences

School of Public Health

Patan Academy of Health Sciences;
National Public Health Laboratory
KIST Medical College and Teaching
Hospital

Ministry of Agriculture and Livestock
Dhulikhel Hospital, Kathmandu
University

School of Medical Sciences
Damien Foundation

/
.

)r

e United Arab Emirates University
* Abu Dhabi Public Health Center
e Abu Dhabi Agriculture

and food safety Authority
e Union 71

v



Impact: veterinary services Sierra Leone

Dr Leno Chief Surveillance Officer and Data Manager, Ministry of
Agriculture and Food Security, Livestock and Veterinary Services
Division in Sierra Leone.

* Three rounds of SORT IT: identify the issue — implement
recommendations — measure impact — monitor sustainability

* Today 14 (100%) districts now report livestock data : 3 in 2017
» 88% of 527 expected weekly reports are received : 1% in 2017

» Data quality has also improved, enabling an analysis of
antimicrobial use under routine programmatic conditions.

“By misusing or over-using antimicrobials, we all suffer. By allowing
pathogens to become drug-resistant, we put ourselves and our
animals at risk — our existences are inter-dependent.”

TDRE) (senon

S

UNICEF .+« UNDP-+-World Bank+-WHO



Impact: Ghana one health approach to tackle AMR

3 x rounds of research 12 x projects
* 5 Hospital based
 Drinking water
« Salad treatment
 Pig production + analysis of slurry
* AMR in seafood effluent

Field Impact of the SORT IT Initiative on Combating Antimicrobial
Resistance Through a One Health Approach in Ghana
https://www.mdpi.com/journal/tropicalmed/special_issues/1H50KYT
OP4

TDR®) [oresearchon

——

UNICEF .+« UNDP-+-World Bank+-WHO
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Impact: Ghana OR and policy change

Strategic Area

Enabling Factor

Align research with national priorities.

All studies were vetted by the National AMR Committee to
ensure relevance. The principle was clear: “national research,
with national ownership, for national solutions.”

Engage end-users early and continuously.

Key decision-makers were involved throughout—from
conception to publication—building shared ownership
and accountability.

Ensure timely, high-quality publications and inclusive co-authorship

Decision-makers valued credible evidence delivered on time
for use in policy and practice, with their direct involvement.

Disseminate and communicate effectively.

Scientific papers were translated into plain-language
summaries tailored to various audiences, including
community members. “What matters is not what we say, but what
they hear.”

Build and sustain a critical pool of researchers.

Collaboration between public health programs and academia
pooled expertise and resources, creating a pipeline of trained
researchers who mentor others and renew leadership.

Provide sustained support and follow-up.

Continued engagement by the World Health Organization
office in Ghana and the SORT IT team ensured progress in
tracking, funding, and problem-solving. “What gets measured
gets done”.

TDRE) [oseacion

UNICEF «

e

UNDP-World Bank

+WHO



New TDR training: Communication of research findings

I — .
Rita Sewornu, Ghana

CONTENT

» Stakeholder mapping
» Evidence briefs
- PPTX Lightning presentation + video |-i[]

Courses in Ghana and online

1,900 registered for the T15'0+d
course Link to MOOC raine

137 certificates issued

TDR®) forresearchon

UNICEF+ UNDP+World Bank+WHO



“If research is to have impact and improve outcomes, it must be locally
relevant and the findings actionable to shape policy and/or practice.
Structured Operational Research Training (SORT IT) is well designed
and invaluable for this purpose.”

Dr Sartie Kenneh, Chief Medical Officer, Ministry of Health and
Sanitation, Sierra Leone



Future & References

Publish more impact studies

Migrate to WHO Academy

TDR®) [iesearchon

44 UNICEF+ UNDP+World Bank+WHO


https://tdr.who.int/activities/sort-it-operational-research-and-training
https://tdr.who.int/activities/sort-it-operational-research-and-training
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AMR - THE GLOBAL IMPACT

O’Neill AMR Review 2016: 4 95 million deaths associated with bacterial AMR
Estimated 700 000 deaths* WW 1,27 million deaths attributable to bacterial AMR
Projected 10 million deaths by 2050 (equivalent to deaths HIV+Malaria)

Review on TOP GLOBAL INFECTIOUS DISEASE THREATS

Antimicrobial DEATHS IN 2019
Resistance

Tackling drug-resistant infections globally

- © MR
.,*, HIV/AIDS MALARIA 7 127M

L]
*: attributable to resistance to 6 pathogens: HIV, TB, malaria, S. 690K 696K
aureus, E. Coli, K. pneumoniae

« If all drug-resistant infections were replaced by drug-susceptible infections, 1,27 millions deaths could have been prevented »

1.  AMR Alliance https://www.amrindustryalliance.org/
2. Murray, C.J.et al 2022. Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis. The Lancet.



https://www.amrindustryalliance.org/

AMR - THE IMPACT IS HIGHEST IN AFRICA

BIOMERIEUX

GBD super-region Resistance
[ Central Europe, eastern Europe, and central Asia [ Associated with resistance
150 [ High income Il Attributable to resistance
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Figure 2: All-age rate of deaths attributable to and associated with bacterial antimicrobial resistance by GBD
region, 2019

Estimates were aggregated across drugs, accounting for the co-occurrence of resistance to multiple drugs. Error
bars show 95% uncertainty intervals. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study.

«The scarcity of lab infrastructure
making microbiological testing
unavailable to inform treatment
to stop or narrow

antibiotics drives the higher
burden (..)» in LIC.

In LIC: 1 in 5 of deaths
linked to resistance were
in children under 5.

Murray, C.J.et al 2022. Global burden of bacterial antimicrobial resistance
in 2019: a systematic analysis. The Lancet.



AFRICA AMR & AMC SITUATION /H/l/]P%

Mapping AMR & AMU Partnership

Antimicrobial Resistance (AMR) has been identified as one m
of the leading public health threats of the 21st century.

ONLY - ;
NEARLY $US Africa has highest mortality rate from ﬂ @ o/ of the biology laboratories
AMR infections in the world, with © across the 14 countries perform
1-3 MILLION 100 TRILLION 27 3 DEATHS ] bacteriological testing
deaths attributed to AMR lost global production by 2050 = PER 100.000
in 2019 without immediate action = .
attributable to AMR
Of 205 participating laboratories:
BUHRNAFASO The MAAP § lodb d for Afri he i . O/ of labs use electronic
SIERRA LEONE SIEERIA e pro;eg. ed by, and for Africans, repregents the rst‘nme (o] laboratory information system
UGANDA that large quantities of AMR and AMC data are being systematically
|

collected, processed, and evaluated in Africa.

o perform less than 1,000
MAAP REVIEWED 80 /o Antimicrobial Susceptibility

Tests per year
8 1 95 5 8 4 i
srson ‘ﬂ @ @ % are IS0 15189 accredited for
TANZANIA AMR records spanning from 2016 to 2019, from bacteriology testing

— ﬂ‘ﬂ 205 LABORATORIES across 14 COUNTRIES.
‘ ONLY
ZIMBABWE

’ 5 . . o use automated methods
ESWATINI 326 hospital and community pharmacies and 16 national @ @ /o for pathogen identification

level datasets on antimicrobial consumption. or AST

SENEGAL !
GHANA. l

BIOMERIEUX AMC — Antimicrobial Consumption
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AMR — GLOBAL SOLUTIONS & INITIATIVES THAT HAVE DRIVEN LOCAL

ACTION

GLOBAL ACTION PLAN
ON ANTIMICROBIAL
RESISTANCE

74S

y@ World Health
%Y Organization

EXECUTIVE BOARD EB152(6)

152nd session 1 February 2023
Agenda item 5

Strengthening diagnostics capacity!

The Executive Board, having considered the report by the Director-General,?

“Recognizing the critical role of rapid and accurate
diagnostics to combat antimicrobial resistance by guiding
the correct management of infections, and the
appropriate use of new and existing antimicrobials
through improved antimicrobial stewardship and
surveillance”



THE ROLE OF DIAGNOSTICS IN CLINICAL DECISION MAKING

Screening e.g. HIV, Syphilis

Determine risk of disease e.g. HPV

Rule in/out an infection e.g. malaria 70°/°

RELY ON TEST

RESULTS AND

RECOMMENDATIONS

OF CLINICAL
DECISIONS

mmm

BIOMERIEUX

Determine drug susceptlblllty e.g. Gonorrhea

Initiate treatment e.g. CD4 for ART

Treatment monitoring e.g. Viral Load

Test of Cure e.g. TB

Adapted from Rosanna Peeling — ACDx 2019



WHO ESSENTIAL DIAGNOSTIC LIST

Making diagnostic tests as essential
as medicines

Adriana Velazquez Berumen,' Sarah Garner,’ Suzanne Rose Hill,’
Soumya Swaminathan?

The selection and use
of essential in vitro
diagnostics

The selection and use
of essential in vitro
diagnostics

The selection and use
of essential in vitro
diagnostics

of Essential In Vitro
Diagnostics

3 Woeld Health
Organization

7)) World Health
Organization

@ World Health
&%/ Organization

2019 2021

"Correct diagnosis is the first step to effective treatment”, WHO

BIOMERIEUX
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TO TREAT AND TO PREVENT AMR - FINDING THE RIGHT BALANCE!

SHORT TERM LONG TERM
o e
o-pa,
d
Patient Community
MINIMIZE PREVENT
MAXIMIZE side-effects — Antimicrobial
therapeutic Resistance
efficacy
Initiate empiric broad spectrum antibiotic therapy Adjust antibiotic therapy based on clinical lab
results
BIOMERIEUX



DIAGNOSTICS ARE CRITICAL IN RAPIDLY SHIFTING FROM
EMPIRIC TO TARGETED ANTIBIOTIC THERAPY

Initial antibiotic therapy:  Targeted therapy : Personalized therapy :Monitoring therapy

* Is it likely viral or bacterial?

* Is an antibiotic really necessary?
I I * Is there a risk of pathogen transmission?
Consolidated i et Rapid antigen tests
AST data apiatests Serum biomarkers: CRP, PCT

Multiplex PCR tests direct on specimen
Others...

Technological innovation enables faster oriented therapy

BIOMERIEUX AST — Antimicrobial Susceptibility Testing



PIVOTAL ROLE OF DIAGNOSTICS IN COMBATING AMR IN AFRICA

ASLM - Why diagnostics matters in AMR

1. Providing Evidence: Laboratories generate
critical data that on pathogens drug sensitivity
profiles which enable policy formulation and
the implementation of effective AMR control
strategies.

2.  Surveillance: Through regular testing,
laboratories monitor the sensitivity of
pathogens, providing valuable information for
understanding the spread and impact of AMR
across different regions.

3. Capacity Building: Strengthening laboratory
networks is vital. ASLM is committed to
enhancing the capacity of laboratories in
Africa to detect and identify resistant
pathogens effectively. This includes training
the workforce to be aware of AMR issues and
equipping them with the necessary skills for
testing and diagnostics.

ASLM - African Society for Laboratory Medicine

BIOMERIEUX

OPINION | OPINION: GLOBAL HEALTH
A diagnostic gap is fueling Africa’s
antimicrobial resistance

Opinion: Failing to act means locking vulnerable communities in a cycle of
unchecked infections, creating a global health crisis.

By Chinwe Catherine Eze // 20 August 2025

News / Press Releases

Scaling-up Antimicrobial Resistance Genomic

Surveillance in Africa
(&) AfricaCDC

C eeeeee fnv D ssssss Control
ind Preve

6O v m O = 8

Antimicrobial Resistance EEPZZENN
. . . . . ‘V/ '2 V

Diagnostic Initiative (R 7
L S—

Strengthening bacteriology and mycology
diagnostic capacity, laboratory systems
and service delivery

World Health
Organization

57



DIAGNOSTIC STEWARDSHIP IS A CRITICAL PART OF ANTIMICROBAL STEWARDSHIP

IMPROVE PATIENT CARE N

Diagnosis ANTIMICROBIAL Rapid diagnostic

H & treatment STEWARDSHIP result reported P\ '@‘
\&ﬁ -4

/ é‘ \ | iF |

0

CLINICIAN MICROBIOLOGIST I'\_’
The right drug The right test

for the right patient with the right interpretation “ﬂ

at the right dose at the right time il

Clinical Diagnostic test
eEleen DIAGNOSTIC STEWARDSHIP s

. Adapted from Messacar et al. J. Clin. Microbiol 2017;55:715-723. 5
BIOMERIEUX 8
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PARTNERSHIPS IN
COMBATING AMR




BIOMERIEUX COMPANY OVERVIEW

PIONEERING DIAGNOSTICS

IMMUNOASSAYS

Specialized high-medical-value offer -
VIDAS ®

MICROBIOLOGY

Two leadership positions
in both clinical and industrial applications

BIOMERIEUX

To improve public health,
focusing on the fight against infectious diseases

&

s

MOLECULAR BIOLOGY

Leader in the syndromic diagnosis
of infectious diseases - BIOFIRE®




Medical
Education
Resource
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Supporting AMR PPS through the Global Point Prevalence
Survey (GPPS) of antimicrobial consumption and resistance

®Supporting local AMS activities

®Many countries have participated globally

including Africa

®Easy-to-use protocol and online data

St IySIS Laboratory of Medical Microbiology
Vaccine & Infectious Disease Institute
University of Antwerp
B IEUX

IOMER
' Global-PPS@uantwerpen.be

www.global-pps.com

BIOMERIEUX




Equipping AMR reference labs in Africa & Asia through the

Fleming Fund

- The °0 & The .
Q. Fleming Fund °o I:Lengng Fund

Global Objectives : Program Implementation
Improve laboratory capacity
and diagnosis as well as data
and surveillance of
antimicrobial resistance (AMR)

Same proposed organization in 24 selected
countries with local implementers

through a ‘One Health’ o o o
approach ags ags ags
Surveillance Sites Surveillance Sites Survelllance Sites
[ ]

~ I

National Reference National Coordinating
Laboratory Centre

4

ool AVR.
suvellnce Syvem

BIOMERIEUX

BIOMERIEUX

_4

Program Execution

bioMérieux applied to Fleming Fund tender
offer its full AMR solutions
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Awarded for Reference
Labs

Fleming Fund has placed
its confidence in
bioMérieux in equipping the
AMR reference labs in their
program for Human and
Veterinary (one health

* Burkina Faso

* Eswatini

e Malawi

* Nigeria

+ Senegal

+ Sierra Leone
* Tanzania

» Zambia

« Zimbabwe


http://www.flemingfund.org/

TAKE HOME MESSAGE

AMR is a global threat and a local reality with the highest global mortailty in Africa

Diagnostics are a key element in antimicrobial stewardship and must be prioritized

especially in Africa.

Innovation in diagnostics is improving time to result and many of these innovations can be

launched and scaled up in Africa.

Partnerships and collaboration across the One Health ecosystem are key to improve

antimicrobial stewardship with prioritization and local resources being the foundation for

sustainable action.

BIOMERIEUX



- - - A SLOBAL
I Wlthoyt_dlagnogtlcs, == HEALTH
medicine is blind!

Alain Mérieux

x
5
w
o
W
=
o
@






Join Us Tomorrow

Scan QR Code to
Register

World Antimicrobial Awareness Week
(WAAW) 2025 Webinar Series

One Health in Action: Asian
strategies to tackle AMR across
human, animal, and environmental
health

Where: Online
When: 19th November 2025
Time: 10:00 GMT

REGISTER

Scan QR
Code to Register

| AWARENESS WEEK l

18-24 NOVEMBER




Closing Remark & Announcement



Tha_n!( you for
joining.




