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World Antimicrobial Resistance
Awareness Week:

One health & Omics approaches
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World-wide 
public health 

threat

10 
million 
annual 
deaths 

globally by 
2050

Growing 
resistance

World is 
running out 
of effective 

antimicrobial
s

Inappropriate 
use of 

antimicrobials

Antimicrobial resistance (AMR)

4.95 million 
deaths per 

year

Emergence of 
antimicrobial 

resistance
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Introduction 

An annual event that takes place between November 18th and November 24th each year 

The World AMR Awareness Week (WAAW)) 

One of the key objectives of the plan is to improve awareness and understanding of AMR through 
effective communication, education and training

In May 2015 at the Sixty-eighth World Health Assembly a global action plan to tackle the growing 
problem of resistance to antibiotics and other antimicrobial medicines was endorsed
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History

1st & 2nd Event 3rd Event 4th & 5th Event 6th Event 7th Event 8th & 9th Event 10th Event

2015 & -16 2017 2018 & -19 2020 2021 2022 & -23 2024

Antibiotics: 
Handle with 

Care

Seek advice 
from a 

qualified 
healthcare 

professional 
before taking 

antibiotics

Handle with 
care: United to 

preserve 
antimicrobials

Spread 
Awareness, 

Stop Resistance

Preventing 
Antimicrobial 

Resistance 
Together

Educate. 
Advocate. 
Act now.



Will you “Go blue for AMR”?
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✓Antibiotic stewardship

✓Novel drug-designing approaches

✓Combination therapy

✓One Health approach

✓Omics and single-cell approaches

Possible topics



One Health approach
A joint effort of various disciplines 

that come together to provide 
solutions for human, animal, and 

environmental health
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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

One Health is not new, but it has become more important in recent years 
because many factors have changed interactions between people, animals, 

plants, and our environment

One Health approach

•Human populations are 

growing and expanding into 

new geographic areas. As 

a result, more people live in 

close contact with wild and 

domestic animals, both 

livestock and pets. Close 

contact with animals and 

their environments provides 

more opportunities for 

diseases to pass between 

animals and people.

•The earth has experienced 

changes in climate and 

land use, such as 

deforestation and intensive 

farming practices. 

Disruptions in 

environmental conditions 

and habitats can provide 

new opportunities for 

diseases to pass to 

animals.

•The movement of people, 

animals, and animal 

products has increased 

from international travel 

and trade. As a result, 

diseases can spread 

quickly across borders and 

around the globe. 
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What are common One Health issues?

Antimicrobial-resistant germs

Vector-borne diseases

Diseases in food animals

Human-animal bond

Contamination of water
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Implementing One Health to fight 

AMR, ensuring cooperation among 

animal health, 

public health,

environment, 

agriculture, 

finance 

and the private sector, 

as well as non-governmental 

organizations and civil society.

Antimicrobial resistance: a One Health challenge
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Five main pillars to help combat AMR

Improving public awareness about antimicrobial resistance

Discourages the use of antibiotics for any other non-therapeutic 
use

Strengthen global surveillance and further research into 
antimicrobial resistance

Emphasises the use of preventive measures

An economic approach that focuses on creating an enabling 
environment to combat the spread of antimicrobial resistance

AMR is linked to each of these three components due to the 
irresponsible and excessive use of antimicrobials in various 

sectors 
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Omics approaches

What is omics?

The word omics refers to a field of study in 
biology ending in the suffix –omics such as 

genomics, proteomics, metabolomics, 
metagenomics, phenomics and 

transcriptomics. 
Omics aims at the collective 

characterization and quantification of pools 
of biological molecules that translate into 

the structure, function, and dynamics of an 
organism or organisms.

https://en.wikipedia.org/wiki/Genomics
https://en.wikipedia.org/wiki/Proteomics
https://en.wikipedia.org/wiki/Metabolomics
https://en.wikipedia.org/wiki/Metagenomics
https://en.wikipedia.org/wiki/Phenomics
https://en.wikipedia.org/wiki/Transcriptomics


How Omics Technologies Can Assist in Combating 
Antibacterial Resistance

1.Understanding Mechanisms of Resistance

2. Identifying Novel Therapeutic Targets

3. Accelerating Drug Discovery

4. Enhancing Diagnostic Capabilities

5. Evaluating Antibiotic Resistance Genes (ARGs)



Genomics in AR
Helps identify mutations and genetic elements associated with antibiotic resistance
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Transcriptomics in AR
Description:

• Gene expression changes in response to 
antibiotics

• Antibiotic exposure induces stress response 
pathways

• Differential expression of efflux pumps, metabolic 
enzymes, and cell wall synthesis proteins

Techniques:

• RNA-seq datasets

Application: 

• Identifying potential drug targets or biomarkers of 
resistance

• Understanding how bacteria respond to antibiotic 
stress and identifying key regulatory pathways 
involved in resistance mechanism
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Proteomics in AR

Description

Studying protein-level changes 
in bacteria exposed to 

antibiotics

Identification of resistance-
related proteins (e.g., efflux 

pumps, enzymes)

Application

By comparing protein profiles between 
resistant and susceptible strains, 
researchers can identify specific 

proteins that contribute to resistance



Metabolomics and AR

• Analyzes the complete set of metabolites within a 
bacterial cell, offering insights into metabolic pathways 
and their alterations in response to antibiotics

Description: 

• This approach can reveal changes in metabolic processes 
that support survival and resistance, providing potential 
targets for new therapeutic strategies

Application: 



• Utilizing systems biology frameworks that 
combine omics data with computational 
modeling can enhance our understanding 
of bacterial behavior in response to 
antibiotics, potentially leading to more 
effective treatment strategies

Schematic representation of the genetic circuitry that 
interconnects the relationship between genetics and cellular 

functions in a multilayered hierarchy

Systems Biology Approaches:



Application and advantages:

• Data complexity: Omics data can be vast and difficult to 

analyze 

• Cost: High-throughput sequencing and analysis can be 

expensive

• Reproducibility: Ensuring consistent results across 

different conditions and labs

• Need for validation: Experimental validation of omics 

findings is crucial

•Omics technologies provide a comprehensive, integrated 

view of antibiotic resistance at the molecular, genetic, and 

metabolic levels

•Systems biology allows us to understand the complexity of 

resistance mechanisms and predict bacterial behavior in 

response to antibiotics

•Clinical and therapeutic potential: Omics can guide 

personalized medicine, improve diagnostics, and drive the 

discovery of new drugs to fight antibiotic resistance

Challenges and Limitations of Omics Approaches
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Thanks ☺
Any question?
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