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The State of the World



Animal Health

• Two-thirds of emerging infectious 
diseases and pathogens result from 
zoonoses

• The majority originate in wild-life
• More people are living in contact with 

wild and domestic animals, both 
livestock and pets

• Diseases in food animals threatens 
supplies, livelihoods, and economies



Environmental Health

• Higher temperatures are associated with higher MIC levels in common pathogens including E 
coli, K pneumoniae, S aureus

• Bacteria like Salmonella and cholera survive better in warmer temperatures as well
• Migrants and refugees not only exist due to conflict and war, but also due to climate crises

• In 2022, weather-related events displaced 32.6 million people, a record high
• Industrial agriculture relies heavily on widespread antimicrobial use for livestock farms
• Small doses of antibiotics from urine, feces, manure, and pharmaceutical waste are being 

released into the environment through rivers, lakes, and soil



Climate Change & Vector-Borne Diseases



Please download and install the Slido 
app on all computers you use

What antibiotic use contributes 
to the development of 
antimicrobial resistance?

ⓘ Start presenting to display the poll results on this slide.



To summarize…

• The pipeline of new antimicrobials is dry
• There is a lack of access to quality antimicrobials globally
• Shortages are affecting countries at all levels

• The world (and its’ microbiome) is changing rapidly
• Global warming
• War, conflict, natural disasters
• Human and animal migration

• The cost of AMR to national economies and health systems is significant

Trouble is coming…



We Need a Coordinated Plan

• Multisectoral One Health approach
• Started sometime around September 

2016 (UN General Assembly)

• World Antimicrobial Awareness Week
• Nov 18 - Nov 24, since 2015

• GLobal AMR and Use Surveillance 
System (GLASS)

• https://www.who.int/initiatives/glass

https://www.who.int/initiatives/glass


One Health is a collaborative, multisectoral, and transdisciplinary
approach — working at the local, regional, national, and global levels
— with the goal of achieving optimal health outcomes recognizing the
interconnection between people, animals, plants, and their shared
environment.
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Global Action Plan: 5 Objectives

1. Improve awareness 
and understanding of 

AMR

Risk 
communication

Education

2. Strengthen 
knowledge through 

surveillance and 
research

National AMR 
surveillance

Laboratory 
capacities

Research and 
development

3. Reduce the 
incidence of 

infection

IPC, WASH, HAI

Community level 
prevention

Animal health: 
prevention and 

control

4. Optimize the use of 
antimicrobial 

medicines

Access to 
qualified 

antimicrobial 
medicines, 

regulation, AMS

Use in veterinary 
and agriculture

5. Ensure sustainable 
investment in 

countering 
antimicrobial 

resistance

Measuring the 
burden of AMR

Assessing 
investment needs

Establishing 
procedures for 
participation





Please download and install the Slido 
app on all computers you use

What is One Health?

ⓘ Start presenting to display the poll results on this slide.



What is stewardship?

The right Antibiotic
for the right Patient

at the right Time
with the right Dose
and the right Route,

causing the least harm to the patient
and future patients.
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PPRF & Diagnostic 
Stewardship 

(Amman, Jordan, 
planned 2024-25)

PPRF in ICU Patients 
(Vellore, India, 

2016-2017)

PPRF in a tertiary 
care center 

(Kathmandu, Nepal, 
2017-18)

PPRF in Chronic 
Burn/Wound Patients 
(Kirtipur & Pokhara, 

Nepal, 2018-19)

Pharmacist-Led PPRF 
in CAP Patients 
(Pune, India, 

planned 2024-25)

PPRF in 
Med/Surg/ICU 
Patients (Jbeil, 

Lebanon, 2020-21)

Formative 
Assessment of 

Dispensing Practices 
(Pakistan, 2021)

9-Country PPRF in 
MS-ICUs (Latin 

America, 2017-19)





Antibiotics. 2020 Aug 29;9(9):556. 
doi: 10.3390/antibiotics9090556

https://doi.org/10.3390/antibiotics9090556


• Enterococci from fecal samples from 18 beef 
cattle, 18 dairy cattle, 18 swine, 13 chicken, 
and eight turkey farms were prospectively 
evaluated over a 6-year period from 1998 to 
2003.

• We evaluated 1256 isolates of Enterococcus 
faecium and 656 isolates of Enterococcus 
faecalis.

• For E. faecalis, gentamicin resistance was 
more frequently detected on dairy and swine 
farms using gentamicin (P<0.0001 and 
P=0.0052, respectively) and ciprofloxacin 
resistance was more common on beef farms 
using enrofloxacin (P<0.0001) compared with 
farms not using these antimicrobials.



• Data indicate much diversity among gentamicin-resistant 
enterococci

• The data also suggest similarities in gentamicin resistance among 
enterococci isolated from humans, retail food, and farm animals 
from geographically diverse areas and provide evidence of the 
spread of gentamicin-resistant enterococci from animals to humans 
through the food supply.



• Evaluated a total of 360 fecal 
specimens from humans and their 
animals being raised for exhibit at three 
county fairs in Michigan

• Vancomycin-resistant Enterococcus 
faecium (VREF) was isolated from six 
pigs but not from humans or any animal 
other than pigs

• This is the first report of VRE found in 
food animals in the United States.



Additional Examples of HFH-GHI Work

• All patients hospitalized with MDR bacterial 
infections over a 12-month period were 
retrospectively evaluated.

• MDR bacteria included those with extended spectrum 
beta lactamase (ESBL), carbapenem (CRE) or colistin 
resistance

• Water surveillance was performed to identify a 
potential source of environmental exposure

• The majority of infections in both groups were 
community acquired. 

• Study demonstrated gram negative bacteria in the 
drinking water in various locations throughout 
Kathmandu. This is a possible source of 
community acquired MDR bacterial infection.

• Collection and culturing of vials from various points 
of drinking water to assess for resistant organisms

Maki, G. et al. International Journal of Infectious Diseases, Volume 79, 44 - 45



Additional Examples of HFH-GHI Work

• Investigating fresh river water contribution to the transmission of hospital-associated VRE 
clonal lineages

• Isolates from hospital-acquired infections, chronic ulcers, but also fresh water sources 
in downstream area from the hospital and a local wastewater treatment plant

• Performed whole genome sequencing
• Phylogenetic analysis revealed homogeneity between infection isolates and 

environmental isolates supporting the hypothesis that environment may act as a 
reservoir or means of dissemination



Please download and install the Slido 
app on all computers you use

What are some of the ways antimicrobial 
resistance can be reduced at the human-
animal interface?

ⓘ Start presenting to display the poll results on this slide.



Five Steps To Addressing Global Burden of AMR

Infection prevention and control

Immunizations and vaccine equity

Reduce exposures to antibiotics unrelated to treating human disease

Minimizing use of antibiotics when they are not necessary to improve human health

Maintain investment in the development pipeline for new antibiotics, and increase access to 
second-line antibiotics in locations without
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Getting Creative

• Thinking outside the box – aka outside of antibiotics
• Bacteriophage and phage-derived enzyme therapy: Phages are viruses that infect 

bacteria, to treat bacterial infections. Phages are highly specific to certain bacteria, so they 
can target bacteria without harming human cells or the surrounding microbiota. Phage 
therapy is being increasingly used to treat infections that are resistant to antibiotics or 
persist.

• Monoclonal antibody infusions: target conserved pathways, activate the immune system, 
and neutralize bacterial toxins and virulence factors. They can also inhibit biofilm formation

• Immunomodulators: used to treat bacterial infections by enhancing the immune system's 
response to pathogens. E.g., Interferons and Interleukins

• Microbiome-modulating agents: include probiotics, prebiotics, synbiotics, fecal microbiota 
transplantation (FMT), bacteriophages (phage therapy), dietary interventions, and certain 
antimicrobial peptides (bacteriocins), all aimed at promoting beneficial bacteria while 
suppressing pathogenic ones, thereby restoring a healthy microbiome balance and 
combating infection



Dr Fauci…

Winning does not mean stamping 
out every disease but rather getting 

out ahead of the next one.




