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Outline for AMR in LMIC

• Current situation on AMR

• Regional and global perspective on AMR surveillance 

• Case study, South Africa 

• Addressing importance of surveillance for AMR
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Voice of Africa priorities, landmark report

• African countries face challenges, including a lack of access to 
clean and safe water, poor Water, Sanitation, and Hygiene 
(WASH) programs, inadequate infection prevention 
measures, and suboptimal vaccinations for preventable 
diseases.
• Africa views a significant burden of infectious diseases, 

approximately 95% of malaria deaths, 70% of people living with HIV, 
and 25% of TB deaths globally. In 2019, AMR was linked to 
approximately 55,000 deaths from HIV, 30,000 from malaria, and 
255,000 overall.

• AMR affects both high- and low-income countries (LMIC’s), the 
Global Research on Antimicrobial Resistance (GRAM) study identified 
the highest burden in low-resource settings, with infectious diseases 
and weak health systems. 
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Africa Landmark Report Progress Since Implementation of GAP

While most countries in the region have developed and prioritized National
Action Plans (NAPs) to tackle AMR, the overall response remains inadequate given the magnitude of 
the threat to human, animal, environmental, aquatic, and plant health.

Policy and Governance

Weakness in the governance 
structures and lack of legal mandate 

to involve other ministries for 
planning and commitments 

Surveillance Systems

African countries enrollment to 
GLASS is better than submission of 
data due to limitation in laboratory 

systems 

Capacity Building

Efforts by funding organization to 
strengthen laboratory capacities for 

AMR detection is progressing.  

Reduce the incidence of infection by 
effective IPC and increase 

vaccination coverage 

Only 13% of A countries have 
IPC/WASH programs in line with 

WHO guidelines and 20% of children 
do not receive essential vaccines.

Access to diagnostics  

Access to essential diagnostics and 
continues to be a significant 

challenges 

Strengthened collaborations

AU member states have increasingly 
formed strategic bilateral partnership 

with governmental agencies, 
however some inconsistencies exist. 

Optimal use of antimicrobial agents

Despite efforts,  significant 
challenges persists, particularly in 

regulation antibiotic use in 
agriculture. 

Development of economic case for 
sustainable investments

It is essential to develop innovative 
financing mechanisms, which is still 

in the process  
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GRAM study
Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis
ESKAPE pathogens with resistance were responsible for 929 000 deaths

Professor Otto Cars quote:

“The GRAM study suggested 
that we start saying 
“bacterial AMR” when we 
talk about antibiotic 
resistance, which from a 
scientific view is not a 
particularly logical term. But 
it is my hope that we can 
start calling things by their 
right name now that we 
indeed have good data on 
both burden and economic 
impact of ABR. I think this is 
a good starting point for 
developing a more engaging 
narrative for the problem”.
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One Health approach 
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DANMAP report
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Global AMR surveillance projects 

Ongoing projects include:

• Investigating the burden of antimicrobial resistance in neonates from developing 
countries The Burden of Antibiotic Resistance in Neonates from Developing 
Societies (BERNARDS);
• 6,300 children under 1 month old die every day
• 1 in 4 of the estimated 4 million newborn deaths every year are due to neonatal sepsis
• LMICs bear the burden of 99% of neonatal mortality worldwide

• Comparing the burden of AMR and treatment failure in low-middle and high 
income countries (BALANCE)
• By enhancing and supporting the scientific capacity of hospitals in LMICs to capture high-

quality clinical and laboratory data by addressing data imbalance. 

• Investigating the role of arthropods (flies and insects) on AMR spread (AVIAR). 
• Multinational dataset:

• Determine the prevalence of AMR bacteria carried by flies 
• Analyse AMR data in the context of antibiotic availability and usage in hospitals 
• Generate a spatio-temporal database
• Model the prediction of numbers of AMR bacteria by flies in hospital settings
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BERNARDS project



The BALANCE trial (balance.ccctg.ca) is currently being conducted across a 
geographically and clinically diverse spectrum of ICUs and hospitals in Canada 
(currently 36 sites), Australia (6 sites), New Zealand (10 sites), the USA (2 sites), 
Saudi Arabia (2 sites) and Israel (1 site). 

BALANCE project



Page 
Separators

Fleming Fund approach to surveillance 
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MAAP
Most laboratories across Africa are not ready for AMR testing.
Only 1.3% of the 50,000 medical laboratories forming the laboratory networks of the 14 participating Member 
States conduct bacteriology testing.
Only a fraction can handle the scientific processes needed to evaluate AMR.
In eight of the 14 countries, more than half of the population is out of reach of any bacteriology laboratory.
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GHSA

Global Health Security Agenda
A partnership against global health 
threats-network of 70 countries

AMR objectives 

• Support the Global Action Plan 
on AMR and the associated 
work of the Tripartite Plus on 
AMR through information 
sharing and building capacity to 
assist Action Package members 
in realizing and implementing 
their associated commitments.

Laboratory system objectives 

• Monitor and accelerate the 
activities and implementation of 
the Strategic Roadmap on National 
Laboratory System Strengthening.

Surveillance objectives

• Strengthen surveillance systems to detect events of significance for 
public health (animal, human, environment) and health security.

• Improve communication and collaboration across sectors and 
between national, regional and global levels regarding surveillance of 
public health significance.

• Improve country and regional capacity to analyse and link data from 
different sectors through establishing real-time surveillance systems, 
including electronic reporting systems.
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Africa activities 
Africa CDC established the Anti-

Microbial Resistance Surveillance 

Network (AMRSNET).

AMRSNET is a network of public health 

institutions and leaders from human and 

animal sectors who collaborate to 

measure, prevent, and mitigate harms 

from AMR.

Workforce and Implementing 
Homegrown Solutions for Enhanced 
Surveillance

To build effectively and address AMR 
in Africa:
• Investments for interventions with 
high impact, low complexity, low level 
of resources that build resilient 
systems and surveillance

The landscape of Africa mandates region-specific 
approaches for the implementation of National 
Antimicrobial Stewardship programs and the 
deployment of AMR surveillance systems.
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Research on AMR in Africa

In a rural area of Amhara, Ethiopia, maternal and neonatal 
carriage of ESBL-producing organisms was around 25%, and 
carriage of CRE and GBS were very rare. Neonates whose 
mothers tested positive for ESBL-producing organisms at late-
term antenatal care or labor/delivery were roughly twice as 
likely to test positive in the first week after birth. Based on our 
findings, future carriage monitoring was recommended.

22.3% of women were positive for ESBL-producing 
organisms and 0.9 were positive for CRE.
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WHO AMR surveillance 

The WHO AMR Surveillance and Quality Assessment Collaborating Centres Network
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GLASS program 
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GLASS data



Page 
Separators

Laboratory capacity 

The implementation of QMS in clinical bacteriology in 
hospital settings will ultimately boost a culture of 
quality to all sectors of healthcare in low-resource 
settings. 
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New diagnostics to guide AMS

BCID2-guided antimicrobial stewardship was 
associated with a notable reduction in time to 
pathogen identification and time to 
implement appropriate antimicrobial therapy.



Page 
Separators

National surveillance for AMR at NICD 

There are 260 laboratories in public sector and approximately 
over 50 microbiology laboratory participated in the surveillance 
programme
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AMR surveillance at Centre for Healthcare-Associated Infections, 
Antimicrobial Resistance and Mycoses (CHARM) at NICD

Laboratory based antimicrobial surveillance 
(LARS) since 2010 at GERMS

• Selection of sentinel sites (population-
based surveillance was not feasible)

• National reference laboratory:  confirm 
AST, detect unusual resistance and 
outbreak, implement national laboratory 
standards 

• Laboratories networking

Electronic surveillance since 2013 

• Collection of national data from LIS 
according case definition exclusion and 
inclusion criteria and defining 
denominator data-SDW

• Notifiable Medical Condition (NMC) 
system throughout surveillance data 
warehouse (SDW) on monthly bases for 
MDROs.
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AMR surveillance data 

Access to information on AMR at the country level 
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National AMR data

Incidence of CREs per province 
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Blood culture data
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Blood culture AMR data
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Comparison public vs. private data 
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Public vs. private
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AST specific organisms and antibiotic 
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S. aureus trend 
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AMR trend

From one province a description of AMR trends can build a basis for guidance on appropriate antimicrobial use 
by healthcare workers.
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Baby GERMS study

This is the first national population-level analysis of invasive neonatal infections in the South African public health sector. Although analysis 
was limited to culture-confirmed infections, it was found a high and rising incidence risk of neonatal BSI and meningitis, a predominance of 
infections caused by K pneumoniae, a varying pathogen distribution at different levels of health care, and reduced susceptibility of Gram-
negative bacteria to most agents.
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CRE surveillance publications 

The study findings show overall consistent epidemiology of CRE bloodstream 
infections with slight changes that may become prominent over time. K. pneumoniae 
harboring the blaOXA-48-like gene remains the most prevalent organism among 
patients with CRE bacteremia in SA’s public academic hospitals.
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Acinetobacter baumannii complex (ABC) GERMS SA surveillance 

Antimicrobial susceptibility patterns of Acinetobacter baumannii complex (ABC) bloodstream 
isolates from South Africa from 1 April 2017 to 30 September 2019, n = 2033. Susceptible (S), 
Intermediate (I) and resistant (R).

Phylogenetic comparison of colistin-resistant Acinetobacter 
baumannii bloodstream isolates from South Africa
from 1 April 2017 to 30 September 2019, n = 24.
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One Health surveillance research 
Integrated ecosystem of the transfer and spread of 
antimicrobial resistance illustrates the critical importance 
of a One Health approach to the problem

We are conducting a collaborative “One Health” analysis on 
antimicrobial resistance in commercial meat production in South 
Africa to investigate the occurrence of antimicrobial resistance and 
relatedness among human and porcine isolates in a commercial farm. 

Farm setting

• Located in North-West province 

• Consist of two production sites, with 25 production houses in total, managed by the 
same farmer

• In-operation since 1954 and employees 75 workers full-time

• Sow population of 1 415, closed production system 

• Sows are impregnated through artificial insemination

• Most antimicrobials were used (89.4%) for lactation, weaning and gestation

The majority of human and porcine E. coli isolates were non-pathogenic in 
this study, but different pathovars, namely EAEC, EPEC, ETEC, ExPEC and 
STEC, were detected at low frequencies. Enteroaggregative E. coli was only 
detected in humans, whereas EPEC, ETEC and STEC were predominantly 
isolated from pigs.
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Continue 

In human, resistance were observed for 
trimethoprim/sulfamethoxazole (40%, 
25/63), ampicillin (32%, 20/63), 
tetracycline (30%, 19/63) and 
chloramphenicol (5%, 3/63)
Among porcine E. coli 94% (100/106) 
were resistant to ampicillin and 
tetracycline resistance (95%, 101/106). 

Antibiotic resistance genes: distribution of β-lactam
resistance genes and tetracycline in E. coli

113 fresh 
fecal 

droppings 
from 23 

production 
houses 

(mating, 
farrow, 

weaning and 
growing)

Campylobacte
r spp 75 
(66.37%) 

Campylobacter 
coli 69 (61%)

67 /69 (97%) 
performed AST

Campylobacter 
hyointestinalis 7 (6%)

2/7 (28%) performed AST 

E. coli 99 
(87,6%)

Total of 106 
for AST and 

PFGE  
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WGS and metagenomics of retail meat

The isolated E. coli and E. faecalis exhibited minimal 
phenotypic resistance, with WGS revealing the 
presence of tetracycline resistance genes. Both the 
isolated bacteria and meat samples harbored 
tetracycline resistance genes and the antibiotic 
residue concentrations were within acceptable limits 
for human consumption. In the metagenomic context, 
most identified bacteria were of food/meat spoilage 
and environmental origin.
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Surveillance for AMR important roles

Robust surveillance systems to monitor the prevalence and patterns of antimicrobial resistance in 
local and regional healthcare settings and global level.
Utilize advanced diagnostic tools to rapidly identify resistant organisms.

Roles:

• Antimicrobial Stewardship:
• Develop and implement antimicrobial stewardship programs to optimize the use of antimicrobials, ensuring they are 

prescribed only when necessary and used appropriately. Educate healthcare professionals about the principles of antimicrobial
stewardship.

• Infection Prevention and Control:
• Emphasize strict infection prevention and control measures to prevent the transmission of resistant organisms within 

healthcare settings.
• Implement hand hygiene, isolation precautions, and other measures to reduce the spread of infections.

• Treatment Guidelines:
• Develop and regularly update evidence-based treatment guidelines that consider local resistance patterns.

• Use combination therapy or alternative agents when necessary to overcome resistance.

• Diagnostic Advances:
• Invest in research and development of new diagnostic technologies for rapid identification of resistant organisms and 

determination of their susceptibility profiles.
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Roles

• Collaboration and Communication:
• Between healthcare facilities, public health agencies, and researchers to share information on 

antimicrobial resistance and best practices.
• Communicate effectively with patients, healthcare providers, and the community about the risks 

and challenges of antimicrobial resistance.

• Research and Development:
• Support research efforts to discover and develop new antimicrobial agents with novel 

mechanisms of action.
• Encourage the development of alternative therapies (phage therapy or immunotherapies).

• Global Coordination:
• Participate in international efforts to address antimicrobial resistance, as it is a global health 

concern.

• Patient Education:
• Educate patients about the appropriate use of antimicrobials, the importance of completing 

prescribed courses, and the potential risks associated with misuse.

• Regulatory Measures:
• Implement and enforce regulations to control the use of antimicrobials in agriculture, 

aquaculture, and veterinary medicine to reduce the development of resistance.
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Time for UNGA 
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UNGA High Level meeting 
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Remarks

• Continuous improvement of surveillance programs and strengthening 
evidence. 

• Integrated AMR surveillance from human, animal and environmental 
sectors. 

• Designing information system to optimize and sustain One Health 
surveillance. 

• Quantification of antimicrobial usage to determine the selective pressure 
and determine the association between antibiotic use and resistance.

• Engaging laboratories for public health relevant surveillance for AMR.

• Share surveillance data towards guidelines and policies of public health 
importance. 
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