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Regional Context: AMR Burden Highest in Africa

Highest AMR mortality rate globally:
23.7 deaths per 100,000 people.

Comparatively lower AMR mortality
rate in North America: 5 per

100,000 people.

250,000 deaths from bacterial AMR
in Africa

AMR in Low-Resource Settings

While AMR affects both high- and
low-income countries, low-resource
settings face the greatest burden.

AMR-Related Deaths per 100,000 People
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AMU and AMR in East Africa

Extensive use of beta-lactams, eg, penicillin (Amoxicillin, Pen G)
for treating common infections like Pneumonia and UTIs

Tetracyclines and sulfonamides are widely used in veterinary
health

Carbapenems are less common but increasingly significant due
to MDR infections

Increased use of quinolones in both human and veterinary health
Drivers of resistance include overuse of antibiotics, poor waste
management, weak regulatory systems, and inadequate

stewardship

AMR has been observed in clinical settings and environments for
molecules such as Amoxicillin and Ceftriaxone

Percentage of resistant isolates
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Percentage of isolates with 3™ generation cephalosporin-resistant Klebsiella pneumoniae
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AMR and wastewater in East Africa

Wastewater treatment capacities vary significantly in the region

Urban centers such as Nairobi and Addis Ababa have advanced
infrastructure

Wastewater treatment systems are often inadequate due to rapid
urbanization, growing industrial demand, and aging infrastructure
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Release of untreated or partially treated wastewater into the

o~

environment, including water bodies

Rural towns lack formal WWTPs

Direct disposal into the open environment; Contamination of
surface and groundwater
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Occurrence of antimicrobial pollutants in the
environment

+ Limited data on the status of antimicrobial pollution in East Africa

Sulfamethoxazole most frequently identified compound in surface water (conc

ranging from 0.00027-39 pg/L)

Efavirenz and nevirapine exhibit notable persistence in effluents, prevalent in

surface water

Quantifiable concentrations of antimicrobials were detected in water samples

* They include Sulfamethoxazole, Trimethoprim, Tetracycline, and
Sulfacetamide (Nantaba et al)

+ Sulfamethazine and Erythromycin were only detected in water samples from
Murchison Bay in Lake Victoria (Nantaba et al)

Ciprofloxacin and Amoxicillin are prominent in urban water systems- Tanzania

study

Antimicrobial
pollutants
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Occurrence of antimicrobial-resistant genes (ARGS) in
the environment

« Studies reveal a high presence of resistance genes in East Africa such as extended-spectrum
beta-lactamases (ESBLS), carbapenemases, and tetracycline-resistant genes in clinical, animal,

and environmental samples (widespread exchange between ecosystems)

« Another study (Kitundu) shows a high prevalence of ARGs of clinical significance across three

East Africa countries, including resistance to carbapenems
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Sources, load, and flow of antimicrobials and ARGs
pollutants in the environment

» Antimicrobial pollutants enter and circulate in the environment (bioaccumulate in living tissues, bioconcentration
in living organisms, biomagnify in food chains)

» Selective pressure leads to the development and spread of resistant genes
* Improper disposal of pharmaceutical waste
* ARGs also originate from anthropogenic sources, including environmental reservoirs (soil, water, sediments)

« WWTPs play a crucial role; however, conventional treatment processes often fail to remove the genes
completely

» Release in aquatic environments
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Key Challenges

Scarcity of data on antimicrobial pollutants in water, aquatic ecosystems and other
environmental compartments in Low and Middle Income Countries (LMICS)

Lack of equipment for isolation, identification, and quantification (LC-MS, LC-MS-MS are costly)

No globally recognized maximum permissible limit (MPL) for antimicrobial pollutants in the
environment

Inconsistency in setting MPL presents a critical gap in global environmental management
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Mitigation
Equipping health facilities (hospitals) with advanced filtration and disinfection technologies can reduce the risk

Use of advanced treatment technologies in the WWTPs, e.g., advanced oxidation process, membrane filtration,
adsorption, bioremediation, and combinations

Regulation of the use of antimicrobials in both human, animal health and the environment
Enhanced environmental surveillance systems, real-time monitoring, and data analytics
Public awareness and education

Investing in research to develop new diagnostic tools and treatments

One health approach
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Mitigation
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Source Control

Regulate Antibiotic Use

Monitor Prescriptions in Healthcare
Control Antibiotic Use in
Agriculture
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Wastewater Treatment
> Upgrade Treatment Facilities

> Implement Advanced Filtration
and Disinfection

> Monitor Effluent Quality

Mitigation of AMR Pollution

Environmental Monitoring

» Regular Testing of Water
Bodies

» Detect AMR Genes and
Resistant Organisms

» Track Sources and Spread

4
Policy and Regulation
> Enforce AMR Control Policies
> Set Standards for Wastewater
Quality
> Promote International
Collaboration

v

Research and Innovation

> Develop New Detection
Methods

Innovate Wastewater
Treatment Technologies
Study Environmental Impact
and Solutions
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Public Awareness and Education

> Educate on Responsible Antibiotic
Use

> Promote Hygiene and Infection
Control

> Highlight Environmental Impacts
of AMR
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Intellectual Property and AMR Technologies

Licensing and technology

IP protection incentivizes Innovation in AMR technologies transfer facilitate the
innovation in AMR research by may be protected by patents and development and distribution of
allowing developers to recoup trade secrets, while copyright is innovative technologies to
investments, encouraging the also important for protecting address AMR in wastewater,
creation of new technologies safeguarding databases. accelerating the fight against

AMR.
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IP & Innovation in National Action Plans

National Action Plans of several countries emphasize

utilizing IP for AMR interventions:

« Rwanda and Uganda: Stress on providing IP training for AMR
solutions

« Madagascar and Nigeria: Recommend protecting AMR data and
databases through IP

- Cote d’lvoire: Recommends assessing needs for IP experts

This indicates strong recognition by countries of the

iImportance of IP In combating AMR.
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Email contact;

Karim.Wanga@igad.int
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