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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
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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

Miraji Hossein, Asha Shabani Ripanda et al

Percentage of isolates with 3rd 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

• Release of untreated or partially treated wastewater into the 

environment, including water bodies

• Rural towns lack formal WWTPs

• Direct disposal into the open environment; Contamination of 

surface and groundwater

Miraji Hossein, Asha Shabani Ripanda et al
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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 μg/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

Miraji Hossein, Asha Shabani Ripanda et al
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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

Miraji Hossein, Asha Shabani Ripanda et al
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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

https://www.sciencedirect.com/science/article/pii/S2214750025000873 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS2214750025000873&data=05%7C02%7CKarim.Wanga%40igad.int%7Cc0539694f00c4bb4c91908dd7b3c22f4%7Cff99a21443e44e1194759b347da88ba8%7C0%7C0%7C638802220424340210%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Zj4WqCvEVKXealLimfEXykBIj%2BOdw0qAeqpsNcvKNyE%3D&reserved=0
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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

https://www.sciencedirect.com/science/article/pii/S2214750025000873 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS2214750025000873&data=05%7C02%7CKarim.Wanga%40igad.int%7Cc0539694f00c4bb4c91908dd7b3c22f4%7Cff99a21443e44e1194759b347da88ba8%7C0%7C0%7C638802220424340210%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Zj4WqCvEVKXealLimfEXykBIj%2BOdw0qAeqpsNcvKNyE%3D&reserved=0
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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

https://www.sciencedirect.com/science/article/pii/S2214750025000873 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS2214750025000873&data=05%7C02%7CKarim.Wanga%40igad.int%7Cc0539694f00c4bb4c91908dd7b3c22f4%7Cff99a21443e44e1194759b347da88ba8%7C0%7C0%7C638802220424340210%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Zj4WqCvEVKXealLimfEXykBIj%2BOdw0qAeqpsNcvKNyE%3D&reserved=0
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Mitigation

https://www.sciencedirect.com/science/article/pii/S2214750025000873 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS2214750025000873&data=05%7C02%7CKarim.Wanga%40igad.int%7Cc0539694f00c4bb4c91908dd7b3c22f4%7Cff99a21443e44e1194759b347da88ba8%7C0%7C0%7C638802220424340210%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=Zj4WqCvEVKXealLimfEXykBIj%2BOdw0qAeqpsNcvKNyE%3D&reserved=0


11

Intellectual Property and AMR Technologies

IP protection incentivizes 
innovation in AMR research by 
allowing developers to recoup 
investments, encouraging the 
creation of new technologies

Innovation in AMR technologies 
may be protected by patents and 
trade secrets, while copyright is 

also important for protecting 
safeguarding databases.

Licensing and technology 
transfer facilitate the 

development and distribution of 
innovative technologies to 

address AMR in wastewater, 
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’Ivoire: Recommends assessing needs for IP experts

This indicates strong recognition by countries of the 
importance of IP in combating AMR.
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