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Executive Summary
Antimicrobial resistance (AMR) is one of the greatest challenges facing the modern world, and the last decade
has seen growing commitment at both international and national levels to develop sustainable policy responses
to curb increasing levels of resistance. Following a recommendation by the World Health Organisation (WHO),
1 most countries have developed a national action plan (NAP) to tackle AMR but there is growing consensus
that the greatest challenge is not just designing a national action plan (NAP) but implementing it. 2 To support
these efforts, this project piloted applying a previously published AMR governance framework to the NAPs in
Egypt, South Africa, and Russia, through a combination of reviewing publicly available literature and policy
documents, and stakeholder interviews.
There are inevitable limitations to the work outlined in our report, and we wish to emphasise that our aim is not
to criticise the many pre-existing and well-intentioned efforts to tackle AMR in each country, but instead to
stimulate open and inclusive discussion regarding how policies to tackle AMR can be strengthened to enable
sustainable action. AMR being a global challenge is tackled locally in countries with completely different
healthcare systems, epidemiology and resources’ availability. For these purposes three countries representing
different regions of the world: Egypt (Eastern Mediterranean Region (EMR)), South Africa (African Region
(AFR)) and Russia (European region (EUR)) were chosen and their strategies in AMR were studied. The below
gives a summary of our findings and recommendations for change, but we encourage further review of our
report for detailed analysis:
Policy Design
A strength of the Egyptian NAP is that it is ambitious and comprehensive, closely reflecting the five strategic
objectives of the World Health Organisation (WHO) Global Action Plan on Antimicrobial Resistance (AMR),
and takes the recommended One-Health approach to the development, implementation, and evaluation of
activities to tackle AMR across human, animal, and environmental health. Moreover, activities are designed in
a manner that is specific and measurable accompanied by deadlines, responsible officers/institutions, and an
estimated budget. Broad participation of policymakers and academics across the One-Health spectrum was
facilitated during development but there have been limited involvement of patient advocacy or nongovernmental groups. However, the Egyptian NAP has not been widely disseminated, and, from our research
appears to not have been followed by sustained action to implement contained actions.
The South African NAP is well developed and easily accessible. There are two iterations, the first published in
2014 and the second in 2018. Both take a comprehensive One Health approach addressing multiple levels of
the human, animal and environmental health sectors. The NAPs are accompanied by implementation plans
which include a timeline for achievement of the strategic objectives. In addition to the AMR NAP there is an
IPC strategic framework, published in 2020, with an accompanying implementation plan. However, it is not
clear to what degree civil society was involved in the development of the NAP. In addition, although funding is
mentioned many times in the NAP, this is not quantified, and no recommendations are made regarding the
establishment of sustainable funding streams.
Over the last 5 years the Russian government has shown an improved level of commitment to take action to
curb the spread of AMR, evidenced by the publication of the national AMR strategy in 2017, and associated
implementation plan in 2019 which is intended to guide government policy until the 2030s, and strengthened
legislation in both human and animal health. The NAP does take a “One-Health” approach, and an associated
implementation plan includes clear deadlines, and responsible ministries. However, some stakeholders feel
the plan is still more focused towards human health and there has been less participation and engagement
facilitated for stakeholders from animal and environmental health perspectives, as well as from patient
advocacy groups during development.
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Implementation Tools
In Egypt access to antimicrobials is not strictly regulated in either human or animal health, with access to
antimicrobials without prescription commonplace. It has been challenging for Egypt to consider banning over
the counter access to antimicrobials as many people of low income remain dependent on community
pharmacists as a relatively affordable first point of contact for their healthcare needs. In animal health, the
agricultural sector accounts for a significant proportion of the Egyptian economy, and is therefore a powerful
stakeholder. In the Egyptian NAP, there is only a commitment to review current legislation governing the use
of antimicrobials, rather than a clear high-level commitment to restrict the use of antimicrobials without a
prescription in human health or the non-therapeutic use of antibiotics in animal health.
In South Africa, antimicrobials for human health are not available over the counter and clear national guidance
exists for prescribing. However, poor regulation of prescribing in South Africa’s substantial private sector is a
problem which needs addressing. Hospital and Provincial antimicrobial surveillance committees have been
established to guide and monitor antimicrobial prescribing and use, and there is a publicly available national
antimicrobial resistance dashboard for the human sector, coordinated by the National Institute for
Communicable Diseases. Additionally, a robust collaboration exists between public and private laboratories
to pool data (GERMS-SA). In contrast, the animal and agricultural sectors are less well regulated. A limited
number of antimicrobials remain available over the counter, mainly for the benefit of farmers in rural areas.
There is no national surveillance of AMU or AMR in the animal or agricultural sectors, and the use of growth
promoters is widespread. Although the NAP committed to a review of the non-therapeutic use of antimicrobials
in the farming sector, this does not seem to have been undertaken yet.
Russia has developed multiple online repositories for surveillance data and analysis, including the AMRmap ,
and the AMRCloud, both of which are impressive examples of developing a transparent and publicly
available data repositories for surveillance data and impressive methods for data visualisation. Despite
acknowledgement at all levels that developing an integrated and interagency surveillance system would be a
significant enabler for Russia’s AMR Strategy, there is no clear implementation strategy or significant funding
commitment needed to achieve this ambitious goal. While Russia has strengthened regulation of
antimicrobials in animal health, some stakeholders feel that the use of prohibitions and penalties in animal
health has not been combined with the necessary investment in promoting awareness and retraining of the
workforce required for sustainable implementation of stewardship policies. Russia is accelerating research
efforts into new treatments for communicable disease, in particular, alternative treatments such as
bacteriophages, a historic treatment dating back to Soviet era Russia.
Monitoring and Evaluation
A strength of the Egyptian NAP is that it includes a monitoring and evaluation plan which includes specific
quantitative targets and indicators to measure progress in achieving the stated objectives. However, from our
research it appears that the publication of the Egyptian NAP has not been followed by sustained action, and
the stakeholders interviewed were not aware of what mechanisms existed to report progress in achieving the
stated objectives.
The South African NAP and accompanying implementation plan have timelines for achievement of the strategic
objectives, and monitoring and evaluation indicators for a wide range of measures including AMU and AMR.
The NAP details how feedback mechanisms exist between the hospital and provincial antimicrobial
stewardship committees and the GERMS-SA nationwide network of clinical microbiology laboratories. We
have been unable to find a publicly accessible progress report, therefore it is difficult to ascertain how well
these mechanisms are working in practice or what progress has been achieved so far.
The publication of the Russian Strategy was followed by an implementation plan, which together form the
Russian NAP, covering the period 2019-24, which details specific actions, responsible ministries, and
4
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deadlines for achievement. However, as with Egypt and South Africa, it is challenging to monitor and
evaluate progress in achieving Russia’s stated objectives for tackling AMR as publicly available progress
reports are not routinely published.
Recommendations for Change
There was consensus among the stakeholders interviewed that the Egyptian NAP has not been widely
disseminated or followed by sustained action. Acknowledgement from high-level political leadership is
necessary, followed by open discussion regarding the potential underlying factors. The subsequent NAP
should receive prolonged ministerial support, and informed by a report detailing progress in achieving the
previously stated objectives, actions, and deadlines. The biggest challenges facing Egypt are a lack of
systematic surveillance of AMR and AMU rates, and poor regulation of access to antimicrobials in both human
and animal health. Egypt needs to invest in surveillance systems to understand the extent of AMR at national,
regional, and organisational levels. It should also commit to a timeline to introduce legislation to prohibit access
to antimicrobials without a prescription in human-health, and for non-therapeutic purposes in animal health.
However, this will need to be preceded by a broad consultation with affected stakeholders, including
involvement of patient advocacy groups, and awareness and educational campaigns on AMR for the public,
healthcare professionals, veterinarians and agricultural workers.
In South Africa, like many other countries, there is a need for a more balanced One Health Approach giving
equal emphasis to animal, agricultural and environmental health. Conducting a budget impact assessment and
allocating earmarked funding streams for the activities outlined in the South African NAP would support
implementation. Clear lines of accountability must be established at all levels of the system, supported by
clear, decisive leadership. A comprehensive workforce strategy is needed which takes into account each
sector across the One Health spectrum, including laboratory staff, microbiologists, veterinary staff and staff
involved in infection prevention and control. Surveillance must be strengthened and expanded to incorporate
the animal and agricultural sectors, and feedback mechanisms must be reinforced so that prescribers across
sectors are kept up to date with developments, and are supported in making prescribing decisions. Legislation
should be introduced in the animal and agricultural sectors to address the non-therapeutic use of
antimicrobials. Public awareness campaigns are urgently needed and these must be fully funded and tailormade to suit different sectors and segments of the population.
Analysis showed that in Russia, more could be done to facilitate the involvement of patient advocacy groups
and wider civil society in the development, implementation, and monitoring and evaluation of the Russian AMR
NAP. The use of national and/or regional quantitative targets for AMR and antimicrobial usage could provide
a mechanism to improve engagement around a common purpose, strengthen accountability and allow the
transparent monitoring and evaluation. Developing a multi-year implementation strategy to create an
integrated and interagency surveillance system would help facilitate feedback mechanisms regarding the
achievement of targets of AMR and AMU rates at national, regional and organisational levels. In animal health,
launching a nationwide educational campaign for veterinarians and agricultural workers on the issue of AMR
would support recent legislative efforts to prohibit the use of antimicrobials for non-therapeutic purposes in
agriculture. There is also a role for strengthened infection control and antimicrobial stewardship in animal
health to tackle the challenges in intensive production of meat products, characterised by a high concentration
of livestock, including the application of methods developed by the Scientific Consulting Center for the
Development and Transfer of System Technologies in Veterinary Medicine and Agriculture (NCC RTST), such
as optimising the use of diagnostics, vaccination, improved sanitation, and the substitution of antimicrobials
for probiotics. In terms of research and development, Russia should consider partnering with other countries
and international funders to secure necessary resources to fund both pre-clinical and clinical research into
novel antimicrobials and alternative treatments such as bacteriophages. Finally, similar to Egypt and South
Africa, producing publicly published progress reports would improve transparency and accountability in
monitoring and evaluation.
5
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1. Policy Background
Antimicrobial resistance (AMR) is driven by inter-related dynamics in the human, animal, and environmental
health sectors and one of the most significant and complex current public health issues of our time. Without
effective antimicrobials even common infections may become life-threatening and many treatments such as
surgical procedures and chemotherapy will not be possible. 3,4 Today, drug-resistant pathogens are a
challenge for all healthcare-systems; recent modelling of the health impact of AMR in European
Union/European Economic Area (EU/EEA) countries has shown that approximately 670,000 infections
occurred in 2015, responsible for just over 33,000 attributable deaths. The burden of infections with bacteria
resistant to antibiotics on the EU/EEA population was comparable to that of influenza, tuberculosis and
HIV/AIDS combined. 5 If not addressed, AMR is projected to cost the global economy up to EUR 90 trillion by
2050, due to losses in international trade or livestock production and increased healthcare expenditure. 6
International and national efforts to combat AMR have grown steadily over the last two decades. Two major
landmark developments include the launch of the World Health Organisation (WHO) Global Action Plan on
AMR in 2015, which asks all countries to develop national action plans by 2017, 1 and the United Nations (UN)
General Assembly agreeing a political declaration on AMR in 2016 where countries committed to work at
national, regional, and global levels to develop and implement multisectoral national action plans in accordance
with the ‘One Health’ approach.7

2. The European, Middle Eastern and African (EEMEA) Context
2.1 Rates of Antibiotic resistance
Data collated by the Center for Disease Dynamics, Economics & Policy from various sources including the
WHO Global Antimicrobial Resistance Surveillance System (GLASS) and the Central Asian and Eastern
European Surveillance of Antimicrobial Resistance (CAESAR), clearly shows that Russia, South Africa, and
Egypt have much higher rates of antibiotic resistance than many high-income countries (Figure 1, 2).
Figure 1: Antibiotic resistance of Klebsiella Pneumonia in selected countries (2019)

Source: WHO Global Antimicrobial Resistance and Use Surveillance System (GLASS) 8
6
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*Please see resistancemap.cddep.org for year and source of data

Figure 2: Antibiotic Resistance of Escherichia coli in selected countries (2019)

Source: WHO Global Antimicrobial Resistance and Use Surveillance System (GLASS)

8

2.2 Rates of antibiotic usage
Utilising data collected by Center for Disease Dynamics, Economics & Policy, WHO Regional Office for Europe
Antimicrobial Medicines Consumption (AMC) Network, and the European Centre for Disease Prevention and
Control, it can be demonstrated that antibiotic usage in Russia is similar to other selected high-income
countries (Figure 3). However, consumption of broad spectrum penicilllins in particular is much higher in Egypt
and South Africa than these comparator countries.
Figure 3: Antibiotic use for selected countries (2018, or latest available year)
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Source: Center for Disease Dynamics, Economics & Policy, 9 WHO Regional Office for Europe Antimicrobial Medicines
Consumption (AMC) Network,10 and the European Centre for Disease Prevention and Control. 11

2.3 Progress in developing a national AMR strategy
Nearly all European, Middle Eastern and African countries now have an AMR national action plan implemented
or under development. However, there is much that remains to be done; only 29% (26/90) of European, Middle
Eastern, and African countries have a national AMR action plan which has funding sources identified, is being
implemented, and has relevant sectors involved with a defined monitoring and evaluation process in place
(Figure 4). In 2017, the Russian government approved the Strategy to Prevent the Spread of Antimicrobial
Resistance in the Russian Federation to 2030.12 In 2017, Egypt finalised the first phase of a national action
plan to combat AMR between 2017 and 2020.13 In 2014, South Africa published the Antimicrobial Resistance
National Strategy Framework 2014-24.14
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Figure 4: Progress of European, Middle Eastern, and African countries with developing and
implementing national action plans on AMR (2019/20)

A - No national AMR action plan.
B - National AMR action plan under development,
C - National AMR action plan developed,
D - National AMR action plan approved by government that reflects Global Action Plan objectives, with a budgeted
operational plan and monitoring arrangements,
E - National AMR action plan has funding sources identified, is being implemented, and has relevant sectors involved with
a defined monitoring and evaluation process in place.
Source: WHO/OIE/FAO Global Database for Antimicrobial Resistance Country Self-Assessment.15

3. Aim
The aim of this project is to apply a previously published AMR governance framework to the AMR national
action plans in Egypt, Russia, and South Africa, to identify both strengths and weaknesses in their design,
implementation, and monitoring and evaluation. We do not aim to criticize the many well-intentioned and preexisting efforts to tackle AMR in each country, but instead aim to stimulate discussion regarding how policies
to tackle AMR can be strengthened to ensure sustained action. We acknowledge the differences of their
healthcare systems design and priorities, varied epidemiology landscape, and economic situation in each
country, and any comparisons between countries must be interpreted with this in mind. However, we still strived
to identify a number of select recommendations for improvements for each country.

4. Methods
4.1 The AMR governance framework
The LSE, in conjunction with colleagues from ECDC have developed a governance framework to offer
guidance for both the development and assessment of national action plans on AMR (Figure 5). The
development of the framework involved reviewing health system governance framework reviews to inform the
basic structure of our framework. This included international guidance documents from WHO, the Food and
Agriculture Organization, the World Organisation for Animal Health, and the European Commission. We also
sought the input of 25 experts from international organisations, government ministries, policy institutes, and
9
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academic institutions to develop and refine our framework. The framework consists of 18 domains with 52
indicators that are contained within three governance areas: policy design, implementation tools, and
monitoring and evaluation. To consider the dynamic nature of AMR, the framework is conceptualised as a
cyclical process, which is responsive to the context and allows for continuous improvement and adaptation of
national action plans on AMR.
Figure 5: Antimicrobial resistance governance framework

Source: Anderson et al 201916

Policy design
The first governance area (i.e., policy design) is concerned with general and procedural issues of AMR NAPs,
such as wide participation in the development of NAPs, coordination across multiple sectors and levels of
service delivery (at national and sub-national levels), transparency, sustainability, equity implications of AMR
policies, and determining who is ultimately accountable to the government for achieving the objectives of the
NAP.
Implementation tools
The second governance area (ie, implementation tools) consists of crucial interventions contained within
guidance from WHO, the Food and Agriculture Organization, the World Organisation for Animal Health, and
the European Commission. Here, three of the domains determine whether surveillance, antimicrobial
stewardship programmes, and infection prevention and control measures are implemented across the One
Health spectrum. Other domains in this governance area encompass further fundamental AMR tools such as
education of relevant professionals, public awareness activities, and medicines regulation. Implementation
tools also examine whether appropriate policies and incentives are in place to encourage research and
development of novel antimicrobials and alternatives.
10
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Monitoring and evaluation
The third governance area (ie, monitoring and evaluation) include reporting and feedback mechanisms that
allow for regular review and evaluation of AMR NAPs, and the effectiveness and cost-effectiveness dimensions
of different aspects of the NAPs. Finally, the non-therapeutic AMR research domain considers whether a
national multidisciplinary One Health research agenda that aims to understand the drivers of and potential
strategies to combat AMR exists.

4.2 Application of the framework
Two researchers reviewed publicly available literature relevant to each AMR national action plan, with a focus
on the national action plan itself, progress reports, surveillance reports, guidelines, legislation, media reports,
and academic literature. This was supplemented by a series of stakeholder interviews with policy-makers,
academics, and patient advocacy groups in each country, with representatives across the One-Health
spectrum. The full list of stakeholders interviewed is contained within the appendix. The International Alliance
of Patient Organizations (IAPO) assisted in the identification and engagement with relevant patient advocacy
groups in each country. Collectively, the findings from these processes were used to indicate the achievement
or lack thereof for all 52 indicators in the aforementioned AMR Governance Framework for the national action
plans in Egypt, Russia, and South Africa. Achievement was classified according to a traffic light system,
whereby green indicates that all aspects of the indicator are achieved, yellow indicates some aspects of the
indicator are achieved, red indicates that no or very limited aspects of the indicator are achieved. When we
have been unable to conclude to what degree an indicator has been achieved the indicator is grey. To justify
these findings, we have included a detailed country level analysis in three separate country level reports, and
a thematic analysis across policy design, implementation, and monitoring and evaluation in the results.
Drawing upon these results, and to stimulate debate, a select number of policy recommendations have been
suggested by the co-authors of this report.

4.3 Limitations
The national response to address AMR is a culmination of diverse and collective efforts of many stakeholders
across human, animal, and environmental health sectors. Therefore, analysing a national action plan in
isolation may not fairly represent the breadth of pre-existing and intended actions taking place in each country,
particularly if other actions to tackle AMR are evidenced in other associated documents. To mitigate against
this risk, we endeavoured to review a variety of sources of information to inform our analysis including for
example the national action plan itself, progress reports, surveillance reports, guidelines, legislation, media
reports, and academic literature. However, it is possible that we have overlooked relevant sources of
information, particularly as we have been limited by research capacity and, despite securing assistance from
Arabic and Russian speakers, language capability. While we do sometimes comment on whether
implementation of the stated objectives has taken place or not in each country, the objective of this analysis
was not to offer a progress report of the AMR national action plan in each country. Instead, the objective was
to offer an assessment of whether the design of each AMR national action plan supported sustainable
implementation of the contained policies. Finally, there is an inevitable subjective element to our assessment
of each AMR national action plan, and the level of achievement for each relevant indicator in the AMR
Governance Framework, and this needs to be borne in mind when interpreting the findings of this analysis.

11
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5. Results
5.1 Policy design
Table 1: Cross-Country Comparison of AMR indicators
EGYPT
Policy Design
Has a situational analysis been conducted to determine the
prevalence and incidence of AMR organisms in the country?
Strategic
Vision

Is a national action plan (NAP) in place, if not what is the
timeframe for developing and implementing the NAP
Are the objectives contained within the NAP specific, measurable
and time-bound?
Are there quantitative targets for AMR/antimicrobial use outlined
in the NAP?

Coordination

Is coordination between sectors and across different levels of
each sector considered?
Is there a ministry and/or intersectoral committee responsible for
coordination and implementation?
Was a high level of stakeholder participation facilitated
throughout the development of the NAP?

Participation

Are the activities in the NAP inclusive across all 'One Health'related sectors? If so, how, and if not, why not?
Was there support from a technical advisory group or subject
matter experts during development of the NAP?

Accountability

Is there an ministry and/or intersectoral committee responsible
for coordination and implementation which is accountable to the
Government?
Is a responsible person nominated in each sector and do
agreements exist regarding what happens if objectives are not
met?
Is the complete NAP publicly available?
Are all progress reports publicly available?

Transparency

Is all funding information publicly available?
Is all AMR/antimicrobial use surveillance data publicly available
?
Is there either a written mandate or voluntary agreement from all
relevant sectors in place to implement the NAP?
Are there dedicated budgets in place to implement specific
activities in the NAP?

Sustainability

Is there an assessment of future budget requirements for
different activities listed in the NAP?
Is there ongoing support from a technical advisory group or
subject matter experts during implementation, monitoring and
evaluation of the NAP?

Equity

Does the NAP include both encouraging responsible use and
facilitating equitable access to existing essential antimicrobials?

12
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* Green = achieved all aspects of the indicator, yellow = achieved some aspects of the indicator, red = did not achieve any
aspect of the indicator. Grey: Unable to establish throughout our research

Strategic vision
All three countries have NAPs in place, which specify strategic objectives and timelines for their
implementation. Egypt’s NAP is titled “The Arab Republic of Egypt National Action Plan For Antimicrobial
Resistance (2018-2022)”,17 South Africa’s NAP is titled ‘The South African Antimicrobial Resistance National
Strategy Framework; A One Health Approach 2018 – 2024’ ,18 and Russia’s NAP is titled ‘Strategy for
preventing the spread of antimicrobial resistance in the Russian Federation for the period up to 2030’.19
Quantitative targets are specified in Egypt’s NAP and include five targets by 2022 for human, animal and
environmental health. Neither Russia’s, nor South Africa’s NAP outlines quantitative targets for antimicrobial
usages or resistance rates. However, the Russian NAP includes a quantitative target for the retraining of 20%
doctors responsible for prescribing antimicrobials by 2020, and 100% by 2030. Russia has an implementation
strategy to cover the period 2019-2024.20 South Africa has two implementation plans: “Implementation Plan
for the Antimicrobial Resistance Strategy Framework in South Africa: 2014–2019”,21 and ‘‘Guidelines on the
implementation of the antimicrobial strategy in South Africa: One Health Approach & Governance June 2017’.22
South Africa conducted a situational analysis focusing primarily on human health, which is outlined in country’s
NAP, Antimicrobial Resistance Background Document’,23 and The AMR Background Report and Situation
Analysis; Antibiotic use and resistance in South Africa’.24 Neither Russia’s nor Egypt’s NAP includes a formal
situational analysis, however, Egypt’s NAP refers to studies which have profiled the rate of resistant bacteria
in Egyptian hospitals.25–32
Participation
Stakeholder participation was facilitated in Egypt throughout the development of the NAP, such as by hosting
multi-sectoral meetings with over 50 national experts from the diverse fields including representatives from the
Ministry of Health, Ministry of Agriculture, Ministry of Environment, World Health Organisation and the Food
and Agriculture Organisation (FAO). To what degree the public or patient advocacy groups were consulted in
the process is unclear, although select non-governmental groups we interviewed indicated that opportunities
to participate in the process of health policy development are limited. The actions listed in the Egyptian NAP
are across the ‘One-Health’ spectrum, including human, animal and environmental health.
The South African and Russian NAPs do not specify the level of stakeholder participation during the
development process, although our interviews revealed that stakeholders were involved across the ‘OneHealth’ spectrum. The South African NAP considers activities across all ‘One-Health’ sectors, including human
health, animal health and ecosystems. Russia’s NAP also addresses the ‘One-Health’ perspective, including
objectives and actions across human and animal health, however, environmental health receives less
attention.
Egypt’s NAP outlines plans for a series of technical working groups to oversee policy implementation, although
interviews revealed that in practice this is not happening currently. The Ministry of Health in Russia created a
technical advisory group on Clinical Microbiology and Antimicrobial Resistance, however, no equivalent seems
to be available for animal or environmental health. 33 South Africa did not explicitly outline whether a technical
advisory or expert group was involved in the NAP development, but an AMR intersectoral ministerial committee
has been subsequently established.
Coordination
The Egyptian NAP considers coordination between sectors, and within human health for different levels of the
health system, such as establishing antimicrobial stewardship programmes in both primary health centres and
hospitals. Less emphasis is placed on coordination within the animal and environmental health sectors. South
13
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Africa’s NAP outlines objectives for coordination between the human, animal and environmental sectors and
across provincial, district and local levels. Veterinary services, environment, sanitation and water departments
are considered, as are district hospital, community and primary healthcare clinics. The Russian NAP
emphasises the importance of ensuring interagency cooperation between human, animal, and environmental
health. However, coordination across the different sector levels receives less consideration.
All three countries have a body that is responsible for the NAP’s coordination and implementation. The
Egyptian National Focal Point is located within the Ministry of Health. The plan outlines how the Ministry of
Health intended to convene a national AMR committee consisting of four technical working groups with
representation across the ‘One-Health’ spectrum, although interviews revealed this has not happened in
practice. South Africa established an interdisciplinary National Advisory Committee (MAC-AMR), with
representation from the relevant government departments, the public and private sectors, academia and
universities, relevant clinical societies and other related groups. Russia’s NAP does not mention a responsible
body. However, stakeholder interviews revealed the existence of a ministerial committee called the
“Intersectoral Committee for Prophylaxis of New Infections and AMR”. Annual intersectoral roundtables have
further been reported in Russia, which aim to share experiences and coordinate actions between sectors. 34
Accountability
The NAPs of Egypt, South Africa and Russia outline the existence of a committee responsible for coordination
and implementation that is accountable to the government. The Egyptian NAP states that, once established,
the national AMR committee is to be directly under the supervision of the Ministry of Health. South Africa
established a multi-disciplinary intersectoral Ministerial Advisory Committee on AMR (MAC-AMR), which
reports to the Minister of Health within the National Department of Health. In Russia, the ministerial committee
called the “Intersectoral Committee for Prophylaxis of New Infections and AMR” is accountable to the
government, as well as the ministries listed within Russia’s NAP.
Egypt’s national AMR committee was intended to be chaired by the Minister of Health. However, the NAP does
not state who is responsible for taking actions within each sector and no clear agreements exist regarding
procedures when objectives are not met. South Africa’s NAP does not list responsible persons, although
responsible directorates and heads of departments regarding different objectives across sectors are named
in the country’s implementation plans. Both South Africa’s NAP and the implementation plans do not outline
agreements if the objectives are not met. Russia’s 2019 to 2024 implementation plan assigns responsibility for
coordination and implementation to designated ministries, agencies, and not-for-profit organisations. The
Ministry of Agriculture, and the Federal Service for Veterinary and Phytosanitary Surveillance
(Rosselkhoznadzor) are responsible for animal health. Stakeholder interviews revealed that deputy ministers
are typically responsible for implementing the actions assigned to the respective ministry. The implementation
plan does not outline any agreements if objectives are not met.
Transparency
The South African and Russian NAP are both publicly available. While Egypt’s NAP is available on the WHO
website, it is not widely available in Egypt or widely disseminated. Stakeholders interviewed were either unable
to obtain a copy of the Egyptian NAP, or had to request the NAP from the Ministry of Health. As of 2020,
neither Egypt or Russia has published progress reports for the NAP. South Africa made one surveillance report
publicly available dated 2018, which details the situation in South Africa over the period 2012-2017.35 Future
plans for surveillance are also included. Stakeholders interviewed also made reference to a progress report
published prior to the Covid-19 pandemic, although we were unable to find an easily accessible public version.
Regarding the funding earmarked for the implementation of activities listed in the NAP, Russia does not provide
publicly available information. South Africa mentions funding in the published documents, yet the funding is
not quantified and no sources of funding are identified. The Egyptian NAP outlines a budget for the activities
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outlined under each objective. This budget is an estimation, with no detailed costing of activities described.
There is also no budget impact assessment or clear plan where funding will be raised from. Instead, the
Egyptian NAP mentions that an additional technical working group will be formed with the task of fund raising.
AMR surveillance data is not publicly available in Egypt, with the exception of some academic publications,26,30
and the WHO Global Antimicrobial Resistance Surveillance System (GLASS). In South Africa, several publicly
available sources on AMR surveillance are available, including a national surveillance dashboard. Russia has
a publicly available online repository of AMR surveillance data, called AMRmap. 36 In addition, several
multicentre studies have been published in academic journals, 37,38 but policy makers and the public would find
these difficult to interpret.
Sustainability
A written mandate for NAP implementation exists from all relevant sectors in Egypt, South Africa and Russia.
The Egyptian NAP nominates the relevant ministries, e.g. Ministry of Health, Ministry of Agriculture, and
Ministry of Environment, to be responsible for the implementation with a mandate to implement actions within
their own sectors. In South Africa, all relevant sectors are represented on the MAC-AMR, which has been
mandated to implement the NAP. Russia’s NAP itself is an order of the Government of the Russian Federation.
This provides stakeholders with the mandate to implement the associated actions. However, there are no
specific agreements from all relevant sectors to implement the NAP.
None of the three countries has dedicated budgets in place to implement specific activities in the NAP. The
Egyptian NAP mentions an additional technical working group tasked with fundraising. In Russia, the ministries
are responsible for requesting additional funding. Alternatively, financial support for NAP activities should be
allocated from pre-existing budgetary allocations for corresponding federal executive authorities. Assessments
of future budget requirements for different activities listed in the NAP are not included in any of the NAPs.
Ongoing support was intended to be provided by four separate technical working groups in Egypt, although
stakeholder interviews revealed that this has not happened in practice. In South Africa, the MAC-AMR provides
a forum where subject matter experts can advise policy-makers in various ministries. The committee consists
of a broad membership across human, animal, and environmental health. In Russia, the technical advisory
group on Clinical Microbiology and Antimicrobial Resistance,33 led by Dr Roman Kozlov, provides guidance for
policies and interventions aligned to the Russian NAP. There does not appear to be an equivalent from the
animal health sector.
Equity
The Egyptian NAP mentions how an objective of National One-Health Surveillance should be to ensure access
to prevention and treatment of infections, especially in resource-poor settings. Apart from this, there is no other
mention of equity of access to essential antimicrobials within the Egyptian NAP. Facilitating equitable access
is mentioned in “Sub-objective 5.1: Ensure access to safe, effective and affordable antimicrobials.”, in the
South African NAP. This section briefly addresses equity of access, but not in great detail. Despite the Russian
AMR Strategy emphasizing the importance of new antimicrobials development, the Russian NAP does not
outline measures facilitating affordability and ensuring access to antimicrobials. However, equity is considered
in some policies, for example fair and equal access to antimicrobials in Russia contained within an Essential
Drugs List, which contains medications expected to be made available to all citizens.
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5.2 Implementation tools
Table 2: Cross-Country Comparison of AMR indicators
EGYPT
Implementation Tools
Is there a national surveillance system for resistant organisms
across the human, animal, and the environmental health
sectors?
Surveillance

Is there a national surveillance system for levels of antimicrobial
use in animals and humans?
Is there adequate laboratory capacity and capability supported
by regular external quality assessments?
Are there stewardship programmes across human and animal
health sectors?
Are rapid diagnostic tools widely available and in regularly use?
if so, do national guidelines regarding their indication and
interpretation exist?

Antimicrobial
Stewardship

Are there up-to-date national guidelines on antimicrobial use
across a wide range of settings in animal and human health?
Is there any use of financial and non-financial
incentives/penalties in animal and human health to reduce
inappropriate use of antibiotics?
Are there IPC policies across all levels of human, animal and
environmental health sectors?

Infection
prevention
and control

Are there up-to-date national guidelines for IPC across human,
animal and environmental health sectors?
Are immunisation programmes utilised as an approach to
prevent infections across human and animal health sectors?
Are financial and non-financial incentives/penalties for IPC
policies utilised across human, animal and environmental
health?
Is there certifications or programmes in place to ensure a basic
education for all involved groups of professionals to deliver
necessary understanding for strategies to tackle AMR?

Education

Is there continuing education programmes for all involved
groups of professionals to ensure expertise necessary for
expanding knowledge and sustained efforts to tackle AMR?
Is there a workforce strategy which aims to deliver the
sustainable supply of the necessary workforce required to
deliver antimicrobial stewardship and IPC policies?
Are there multi-modal public awareness campaigns that focus
on AMR and educational programmes (including school
children) related to AMR?

Public
Awareness

Do the implemented public awareness campaigns have an
ongoing character?
Does the conception of the public awareness campaign
consider aspects of behavioural sciences, social science and
psychology?
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Are there regulations in place to ensure appropriate use of
antimicrobials in human health?
Medicines
Regulation

Are there regulations in place to ensure appropriate use of
antimicrobials in animal health?
Is there an authority in place to monitor and enforce legislation,
if so does this authority have a dedicated budget?

Fostering R&D
of
Antimicrobials
or Alternatives

Is fostering R&D and facilitating market access to novel
antimicrobials, diagnostics, vaccines and alternative treatments
in both human and animal health listed as a priority in NAP?
Does the NAP consider how the country can contribute to R&D
of novel agents at both a national and international level?
Is there a dedicated national budget for R&D of novel
antimicrobials, diagnostics, vaccines, or alternative treatments?

Green = achieved all aspects of the indicator, yellow = achieved some aspects of the indicator, red = did not achieve any
aspect of the indicator. Grey: Unable to establish throughout our research

Surveillance
The Egyptian NAP mentions the existence of a national healthcare-associated infection surveillance
programme since 2011. This system is supported by a Central Public Health Laboratory, which undertakes
antimicrobial susceptibility testing. However, within the surveillance system important gaps exist. The private
sector, which provides 25-30% of health care in Egypt, does not report data to the central laboratory. Further,
several academic studies describe multi-drug resistant pathogens in poultry,39,40 and evidence that meat
purchased at markets is responsible for subsequent infections in humans. 41,42 Yet, the Egyptian NAP
acknowledges that data and trends on prevalence of drug resistance in animal health are sparse. To address
this, the Egyptian NAP includes the goals of having a nationwide AMR surveillance system for the human and
animal health sectors as well as a national early warning system in place by 2020. It has not been clear from
our interviews whether this has been achieved, or whether actions have taken place to achieve this goal.
The South African NAP outlines a clear action plan until 2024 for surveillance of AMR to be gradually rolled
out across provinces and across sectors including humans, animals and the environment. A national
surveillance report published in 2018 reports surveillance data for both the human and animal sectors.
Additionally, for the human sector, there is a national surveillance dashboard, which reports data for regions,
organisms and antimicrobials. It is unclear whether a surveillance system for the environmental health sector
exists.
In Russia, there is an online repository on multicentre AMR surveillance called AMRmap,36 a repository of
genetic variations of resistant bacteria,43 as well as an online repository of AMR surveillance data for both
human and animal health, the AMRcloud online.44 In addition, antimicrobial residues in raw food materials and
food products are routinely monitored. No surveillance system is available for environmental health, but there
is ongoing scientific research.45 Russia’s NAP, the 2019-2024 implementation plan and Action Plan to
implement the Russian Federation Framework for Chemical and Biological Safety Through 2025 and Beyond
outline the establishment of an integrated, interagency surveillance system. 46 This includes surveillance of
AMR in food raw materials, food products, agricultural crops, and animal waste.
Regarding antimicrobial use in animals and humans, systematic surveillance systems do not exist in Egypt.
The Egyptian NAP outlines objectives to establish a national surveillance system for both the human and
animal sectors, and publish annual antimicrobial use reports. So far, only examples of point prevalence surveys
of antibiotic use in hospitals are available.30 In Russia, there is a continuous AMR survey that includes >30
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hospitals in different regions of Russia, that has existed since 2012. Russia’s 2019 to 2024 implementation
plan includes an action to develop a surveillance system for the use of antimicrobials in both human and animal
health by end of 2021. Data regarding antimicrobial use is available for hospitals,37,38 but not the primary care
sector, which has been attributed to a lack of health information technology and electronic record
infrastructure.47 South Africa’s 2017 implementation plan tasked the MAC-AMR with implementing national
surveillance and reporting systems for antimicrobial use in humans and animals. Figures for use in humans
and animals are reported in the 2018 surveillance report.35 The South African Animal Health Association also
appears to collect data, however, it is unclear how this can be accessed.
Surveillance requires adequate laboratory capacity and capability supported by regular external quality
assessments. The Egyptian NAP includes the objective to “implement a lab quality management system in all
laboratories”.17 It acknowledges that current laboratory capacity and capabilities are insufficient, including
frequent noncompliance of guidelines for microbiological processing, weak enforcement of national regulation
for laboratory licensing and insufficient governmental supervision of private laboratories. South Africa’s NAP
identifies the importance of laboratory capacity, timely microbiological data, good quality management systems
and consistent diagnostic standards. The participation of the National Health Laboratory Service and private
laboratories (including those serving the veterinary sector) is mentioned. It is unclear whether regular external
quality assessments are taking place in Egypt or South Africa. Russia’s 2019 to 2024 implementation plan
includes actions to improve laboratory facilities and develop and implement uniform standards for laboratories.
Regular guidance on the necessary requirements for surveillance and methodological support to laboratories
are published.48 For laboratories in Russia it is recommended (not mandatory) to participate in the external
quality assurance program of the “Centre of External Quality Assurance”.49
Antimicrobial stewardship
The Egyptian NAP contains the goal to develop and implement national antibiotic stewardship programmes in
both human and animal health. So far, the use of stewardship programmes is sporadic in human health,50 and
lacking in animal health. South Africa’s NAP and the 2017 implementation plan outline objectives and detailed
plans for antimicrobial stewardship across human and animal health. 22 Guidance on antimicrobial stewardship
in South African hospitals is provided in ‘Guidelines for the prevention and containment of Antimicrobial
Resistance in South African hospitals’.51 In Russia, examples of hospital stewardship programmes, 52 as well
as national guidance for implementation of antimicrobial stewardship programmes are mentioned in academic
literature.53,54 Stewardship programmes do exist in the animal health sector, for example those run by the
Advisory Center on the Development and Transfer of System Technologies in Veterinary Medicine and
Agriculture, which works with local regions and industry to develop antibiotic free meat products. 55 Although,
these programmes are developed independently of government, and stakeholders interviewed felt they
required more governmental support to facilitate wider implementation.
The use and availability of rapid diagnostic tools is unclear across Egypt and South Africa, with some
exceptions such as urine dipsticks and pneumococcal antigen tests. Whereas in Russia, stakeholder
interviews revealed there is a growing number of laboratories that use rapid diagnostic tools such as
polymerase chain reaction (PCR) for the detection of resistant pathogens. The Egyptian and South African
NAPs include objectives to address this. South Africa’s 2017 Implementation Plan further assigned
responsibility to the MAC-AMR for ensuring access to appropriate diagnostic tests and national guidance on
their appropriate use.
The Egyptian NAP acknowledges that national guidelines on antimicrobial use and rapid diagnostic tools do
not exist in the human or animal sector. However, objectives for their development are outlined. In South
Africa, antimicrobial prescribing in the public sector is guided by the Standard Treatment Guidelines and
Essential Medicines List for South Africa.56 In addition, a pocket guide to antibiotic prescribing for adults in
South Africa was developed in 2015, which is reportedly widely used. 57 There do not seem to be national
guidelines for the animal health sector. Russia has several regularly updated national guidelines for human
health available online.53,54,58,59 For animal health, no recent national guidelines seem to be available, however,
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the 2019-2024 implementation plan includes an action to develop guidelines for the animal health sector By
end of 2021. 20
There are no financial and non-financial incentives or penalties for reducing inappropriate use of antibiotics in
human and animal health in Egypt or South Africa. In contrast, the Egyptian NAP acknowledges that the
pharmaceutical industry has a negative influence on prescribing habits. Russia does not appear to use financial
incentives or penalties in human health. In animal health financial penalties are intended to enforce a ban on
the use of antimicrobials for non-therapeutic purposes.
Infection prevention and control
The Egyptian NAP acknowledges that infection prevention and control (IPC) policies are inconsistent and
improperly implemented across the human health, animal health and environmental health sectors. National
guidelines for IPC in human health exist, but the latest available are dated from 2005 and it is unclear how
frequently these guidelines are updated.60,61 No national standardised guidelines are available for the animal
and environmental health sectors. South Africa’s NAP identifies enhancing IPC as a key strategic objective,
and detailed IPC strategies and implementation plans are outlined in several recently updated guidelines.
51,62,63 In Russia, national IPC policies are available and predate the NAP, such as the “National Concept of
Prevention of Health Care Associated Infections” (2011), 64 and there are guidelines for IPC in human health,65
and animal health.66 For environmental health, gaps in the Russian legislation for medical and pharmaceutical
waste management have been highlighted as barrier to developing a coherent IPC strategy. 67,68 There was
consensus among stakeholders interviewed that infection prevention control practices had improved during
the Covid-19 pandemic, and they expected this to continue post pandemic.
In Egypt, vaccination coverage for children has improved. However, there is no comprehensive immunisation
programme for adults or animals; objectives for both are outlined in the NAP. South Africa identifies
immunisation as a key tool in IPC. The country has a human immunisation programme, 69 and guidance for
immunisation in animals is provided.70–73 Russia has a well-developed immunisation programme with high
levels of coverage in human health.74 Additionally, it has an immunisation programme for IPC in animal
health.75,76
None of the three countries uses financial or non-financial incentives for IPC policies across human, animal or
environmental health.
Education
Basic education for professionals to address AMR are inconsistently available in Egypt, South Africa and
Russia. The Egyptian NAP aims to incorporate AMR and the Antibiotic Stewardship Programme in the
professional training for health and veterinary professionals and at agriculture faculties. Continuing education
programmes for healthcare professionals are available.77 While none could be found for animal health, their
development is mentioned in the Egyptian NAP. South Africa’s NAP recommends to incorporate education
and training in tackling AMR into the training of human and animal health professionals. Additionally,
implementation guidelines are available and outline a variety of training courses. 51,63 The Russian 2019-2024
implementation plan specifies actions to include AMR in educational programmes for human and animal health
professionals. Continuing educational programmes for healthcare professionals in human health are
available,78 whereas none could be found for animal health. Stakeholders interviewed felt that for strengthened
regulation of antimicrobials in animal health to be effective there needed to be increased investment in
education of relevant animal health professionals.
Egypt and Russia do not have a workforce strategy to ensure a sustainable supply of the necessary workforce
to deliver AMR stewardship and IPC policies. The Egyptian NAP lists the limited availability of infectious
disease specialists as barrier in the country’s AMR response. Russia recently introduced medical microbiology
as a formal and accredited speciality.79 South Africa’s NAP implementation plan 2014-2019 mentions
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workforce plans, particularly addressing AMR stewardship and IPC practitioners, while the NAP mentions the
need for animal health technicians in rural areas.
Public awareness
Egypt piloted a successful awareness campaign in 2011, however, this was not translated into a national
campaign.80 Several barriers for public awareness campaigns are cited in the NAP, including inadequate
financial resources and inconsistent leadership commitment. To address this gap, the NAP outlines objectives
for school education and national awareness programmes. South Africa’s NAP and implementation plans
propose public awareness campaigns for AMR, and also mention an annual World Antibiotic Awareness Week
campaign. With the exception of a hand hygiene strategy for the period 2016-2020,81 no evidence of other
awareness campaigns could be found. Russia is the only country that has developed a public awareness
campaign.82 The continuation and expansion of the campaign is mentioned in the 2019-2024 implementation
plan.
It does not appear that any of the three countries consider aspects of behavioural sciences, social science or
psychology for the conception of their public awareness campaigns.
Medicines regulation
The Egyptian NAP highlights a lack of legislation and regulation concerning antimicrobial use in human and
animal health as a major barrier to strengthening the Egyptian response to AMR. Antimicrobials are frequently
purchased without a prescription in human health,83 and used for non-therapeutic purposes in the animal
sector. Stakeholder interviews also revealed that direct to consumer advertisement is commonplace. A review
of the current legislation for regulating antimicrobial prescribing and dispensing practices is proposed in the
NAP, but our stakeholder interviews indicated that this has not yet happened. The National Drugs Regulatory
Authority is responsible for regulation and market authorization of drugs. However, effective regulation of
antimicrobials remains limited, and is further constrained by the lack of a national surveillance system.
In South Africa, antimicrobials require prescription and are not legally available over the counter. For animal
health, a limited number of antimicrobials are available over the counter (largely to benefit farmers living in
rural areas), whilst other legislation requires prescription. This dual system creates concerns regarding
appropriate regulatory oversight, with the National Veterinary Strategy 2016-2026 advocating for a single
act.84–86 The South African Health Products Regulatory Authority (SAHPRA), 87 was established in 2018 to
monitor and enforce legislation in animal and human health.
In Russia, over the counter sales of antimicrobials for human health are banned. Despite, this, the ban is
sometimes not enforced,88 and self-medication by pharmacists is common.89 The NAP and 2019-2014
implementation plan outline actions to strengthen regulation, including a ban on advertisement and illegal
import. In 2019, the use of non-therapeutic antimicrobials in animals were banned, and prescribers are now
required to clearly document the indication of use. 90 Additionally, decisions by the Eurasian Economic
Commission (EEC) have an impact on the use of antimicrobials in animal health. 91–93 For human health, the
Federal Service for Surveillance in Healthcare (Roszdravnadzor) is the authority in place, while for animal
health the Federal Service for Veterinary and Phytosanitary Surveillance (Rosselkhoznadzor), and the Russian
State Center for Quality and Standardization of Veterinary Drugs and Feed (VGNKI) are tasked with monitoring
and enforcing legislation.94
Fostering R&D
The Egyptian NAP includes finding novel therapies in the mission statement, but there are no concrete actions
related to fostering R&D at national or international level, or for facilitating market access to novel agents.
There is also no evidence of a dedicated national budget for antimicrobial R&D. South Africa’s NAP outlines
objectives for R&D into novel diagnostics and therapeutics. In 2019, the South Africa-UK AMR Drug Discovery
Partnership Hub Initiative was launched, which is funded by the UK Medical Research Council (MRC) and
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South Africa Medical Research Council (SAMRC).95 Russia declares R&D of novel antimicrobials, diagnostics,
vaccines and alternative treatments a priority in the NAP, and has invested in developing bacteriophages, an
alternative to antibiotics that was used commonly in Soviet-era Russia.96 International research cooperation is
mentioned and taking place, for instance between the UK AMR Centre and the Skolkovo Foundation in
Russia.97 Despite this, there does not seem to be a dedicated national budget for antimicrobial R&D.

5.3 Monitoring and evaluation
Table 3: Cross-Country Comparison of AMR indicators
EGYPT

SOUTH
AFRICA

RUSSIA

Monitoring and Evaluation
Are annual AMR NAP progress reports published?

Reporting

Are annual surveillance reports published containing data regarding
the incidence of resistant organisms and antimicrobial use?
Is there collaboration with and systematic data transmission to
international surveillance systems?
Are there feedback mechanisms in place which relay surveillance
data back at both regional and organisational level?

Feedback
mechanisms

Are there regular deadlines in place to review progress of specific
actions within the NAP, and arrangements to feedback at both
regional and organisation level?
Have there been efforts to evaluate the effectiveness (e.g. measure
of impact on human and animal health) of specific policies and/or
interventions implemented?

Effectiveness
Have there been efforts to evaluate the cost-effectiveness (e.g.
measure of impact on human and animal health) of specific policies
and/or interventions implemented?

AMR
Research

Is research to understand both the drivers and impact of AMR as well
as potential policies and interventions identified as a key priority in
the NAP?
Is there a dedicated national budget for AMR research in place?

I Green

= achieved all aspects of the indicator, yellow = achieved some aspects of the indicator, red = did not achieve any
aspect of the indicator. Grey: Unable to establish throughout our research

Reporting
As of 2020, neither Egypt or Russia have published any AMR NAP progress reports or surveillance reports
containing data regarding the incidence of resistant organisms and antimicrobial use. Stakeholders in Russia
felt that an annual surveillance reports are not necessary, as publicly data from platforms such as AMRmap,
can be freely accessed and visualised to provide updates on progress. South Africa published a surveillance
report in 2018.35 This document includes resistance data for the public and private sectors, antimicrobial use
in the human and animal sectors and antimicrobial residues from the national chemical residues monitoring
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program in animal health. All three countries collaborate with the WHO Global Antimicrobial Resistance
Surveillance System (GLASS).98
Feedback mechanisms
While the Egyptian National Antimicrobial Stewardship Program includes objectives to provide hospital level
surveillance reports,99 the degree to which feedback mechanisms consistently relay AMR surveillance data at
regional or organisational level is not clear. Stakeholders interviewed revealed that in practice, AMR or AMU
data is rarely feedback at organisational level. The South African 2017 implementation plan mandates
feedback mechanisms between hospital and provincial antimicrobial surveillance committees, and the
nationwide network of clinical microbiology laboratories. Prospective audits to monitor compliance are also
outlined, with feedback to prescribers. In Russia, the publicly available platform AMRmap provides a visualities
of surveillance data.36 However, it is not clear to what extent formal feedback mechanisms are in place, or
whether hospitals are expected to review and act on their own data.
All the NAPs include regular deadlines for outlined objectives, although the extent to which these deadlines
are reviewed and individuals held accountable is not clear. In the Egyptian NAP, each high-level objective has
a monitoring and evaluation plan, which details a quantitative target, and a commitment regarding how
frequently this will be measured. Although in practice, stakeholder interviews revealed that this is not routinely
happening. South Africa’s NAP includes a table specifying timeframes for achievement of the activities related
to the strategic objectives. However, progress in achieving these are not discussed within the 2018 surveillance
report, 35 and during our research we have been unable to identify any progress reports. Russia’s NAP has
an accompanying implementation plan which contains 14 key actions, and associated sub actions intended to
be implemented between 2019 to 2024.20 For each of these actions there is a responsible ministry and deadline
for achievement, but there are no progress reports. It has therefore been challenging to ascertain to what
degree these deadlines are being reviewed or what feedback is provided to the ministries.
Effectiveness
There appears to be piecemeal efforts in Egypt, South Africa or Russia to evaluate the effectiveness of various
policies and interventions to tackle AMR. Evaluations have been published in several academic studies. For
instance, in Egypt a pilot awareness campaign,80 and antimicrobial stewardship programmes,50 were
evaluated. Yet, despite the Egyptian NAP mentioning research on the economic impact of AMR and its
interventions as a priority, there have been no efforts to evaluate the cost-effectiveness of specific policies or
interventions. In South Africa, multiple studies have been published, 100–102 including evaluations of the costeffectiveness of specific policies or interventions.103,104 Additionally, a review of the NAP implementation in
different institutions and regions has been performed, 105 which provides a reflection on some of the key
challenges. Similarly in Russia, several examples of academic publications which monitor effectiveness of
policies are available,52,106–109 but there is no evidence that cost-effectiveness studies have been conducted.
AMR research
Strengthening the knowledge and evidence base of both the drivers and impact of AMR is a key strategic
objective listed within the Egyptian NAP. Similarly, the South African NAP lists a number of priority research
areas and operational research needs. It also recognises delays in access to new products as a particular
problem, with research aiming to support the preservation of current antimicrobials. Russia’s NAP and 20192024 implementation plan also include research as a key objective and outlines actions to develop a
comprehensive research plan to study mechanisms of AMR as well as preventative strategies. Despite
commitments to AMR research from all three countries, none has a dedicated national budget in place to fund
these activities.
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6. Recommendations
The following outlines recommendations for stakeholders in Egypt, South Africa, and Russia to consider across
the domains of policy design, implementation, and monitoring and evaluation in relation to their AMR NAPs.
The recommendations are classified according to those which should be prioritised in the short-term over the
next two years and medium term over a longer period. The specific actions required to achieve these
recommendations can be elaborated on further within future NAPs. We do not intend these recommendations
to be comprehensive, instead we hope to outline a select few recommendations which reflect major gaps in
governance identified during our analysis and stakeholder interviews. While some of the recommendations
are similar between countries, others are different and reflect how each country is at different stages of
developing national strategies to respond to AMR.

6.1 Policy design
Egypt
Short-Term


For high-level political leadership in Egypt to acknowledge that the 2018-22 Egyptian NAP was not
widely disseminated or followed by sustained action, and to encourage open debate through a public
inquiry to identify the potential underlying factors why this has happened.



To nominate responsible individuals for overseeing implementation of the Egyptian NAP within the
Ministry of Health as the National Focal Point, and the four associated technical working groups
aligned to the four objectives of the Egyptian NAP.



By end of 2021, to have allocated earmarked funding to facilitate at least quarterly meetings of the
technical working groups aligned to the four objectives of the Egyptian NAP. For the membership of
each technical working group to include representatives across the One Health spectrum, and
patient advocacy groups.



By 2022, to have published a revised version of the Egyptian NAP with revised timelines that reflect
progress or lack of progress during the Covid-19 pandemic with broad involvement of civil society, in
a widely accessible public domain to ensure that all relevant stakeholders can review, scrutinise, and
engage with its stated objectives, actions, and deadlines.
South Africa

Short-Term


For high-level political leadership in SA to commit to sustainable action to tackle AMR as a major
priority in the post Covid-19 recovery phase. This should include renewed emphasis on a balanced
One Health approach to ensure that human, animal and environmental health are given equal
priority, as well as facilitating mechanisms for involvement of civil society in the development,
implementation, and monitoring and evaluation of policy.



To develop a detailed budget impact assessment for activities contained within the SA AMR national
action plan as well as allocating dedicated funding to implement contained activities



To design and implement accountability mechanisms at every level; national, provincial,
organisational, and individual, in terms of both antimicrobial stewardship and infection prevention
control. This should be facilitated by developing a fully integrated One-Health surveillance system
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across human and agricultural sectors for both AMR and AMU to allow for monitoring, feedback and
accountability.
Russia
Short-Term


For high-level political leadership to ensure that tackling AMR remains high on the political agenda,
progress in implementing the NAP is frequently reviewed, and responsible ministries held
accountable.



To consider the use of national and/or regional quantitative targets for AMR and antimicrobial usage
as a mechanism for benchmarking and to improve engagement around a common purpose, and
allow transparent monitoring and evaluation of the Russian NAP.



To facilitate the involvement of patient advocacy groups and broader civil society in the
development, implementation, and monitoring and evaluation of the Russian AMR national action
plan.



To conduct a budget impact assessment of activities contained within the NAP followed by allocating
dedicated funding to the governmental organisations/ministries responsible for the implementation.

6.2 Implementation tools
Egypt
Short-Term


By end of 2021, for Egypt to have launched a consultation with stakeholders across the human
health sector including patients, physicians, pharmacists, and the pharmaceutical industry on
proposed legislation to ban access to antimicrobials without a prescription



By end of 2021, for Egypt to have launched a consultation with stakeholders across veterinary
medicines and the agricultural sector on proposed legislation to ban the use of antimicrobials for
non-therapeutic purposes in animal and plant health.



By 2022, to have launched a nationwide multimodal public awareness campaign on the issue of
AMR, including the importance of antimicrobial stewardship and infection control



By 2022, to have launched a nationwide educational programme for physicians and community
pharmacists in antimicrobial stewardship including limiting the use of over the counter antimicrobials
and encouraging alternative treatments.



By 2022, to have developed a workforce strategy to recruit, train and retain the necessary personnel
to implement the NAP, including a sufficient number of seminarians, infection control nurses, and
infectious disease specialists.



By 2022 to have undertaken a budget impact assessment of the necessary funds required to
strengthen surveillance and laboratory capacity to the extent whereby annual surveillance reports
can be produced with reliable estimates of AMR rates at national, regional, and organisational level.
This should be followed by earmarked funding allocated to the Ministry of Health for the purposes of
achieving this goal.
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Medium-Term


By 2023, for Egypt to have passed legislation that bans the non-therapeutic use of antimicrobials in
animal health, and introduces the requirement for a prescription by a veterinarian for access to
antimicrobials



By 2024, for Egypt to have passed legislation that bans access to antimicrobials without a
prescription in human health, as well as the introduction of penalties and enhanced regulation of the
community pharmacy sector.



In parallel with efforts to expand universal health coverage in Egypt, to expand capacity in primary
care, in a manner that increases collaboration between primary care physicians and community
pharmacists to facilitate prescription only and equitable access to antimicrobials.
South Africa

Short-Term


By 2022, to have conducted a formal review of use of growth promoters in the farming sector and the
implications of legislation banning the non-therapeutic use of antimicrobials in the food production
industry.



By 2022, for the SA government to have launched a multi-modal multi-year nation-wide public
awareness campaign on AMR. This should be tailored to reach different age groups and sectors of
the population.



By 2022, for SA to have developed a published workforce strategy to educate, recruit, and retain the
necessary personnel to implement the NAP including veterinarians, veterinarians’ assistants,
infection control nurses, microbiologists, and infectious disease specialists, incorporating both the
public and private healthcare sector.

Medium-Term


By 2023, for SA to have rationalised current legislation, so there is a uniform policy that bans the
non-therapeutic use of antimicrobials in animal health, and introduces the compulsory requirement
for a prescription by a veterinarian for access to antimicrobials



By 2023, to have developed and implemented a nationwide IPC continuing education programme for
the workforce in the animal health sector, including veterinarians and farmers.



By 2023, to have enhanced surveillance of AMR in a manner that facilitates the benchmarking of
both public and private healthcare providers according to the quality of their antimicrobial
prescribing, with subsequent publication in the public domain.



By 2024, to have set up a system for AMU and AMR surveillance in the animal/farming sector with
the ultimate aim of integrating this system with that which already exists for the human health sector.
Russia
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Short-Term


By 2022, to have launched a nationwide educational campaign for veterinarians and agricultural
workers on the issue of AMR to ensure sustainable engagement and implementation of recent
legislative efforts to prohibit the use of antimicrobials for non-therapeutic purposes in agriculture.



To partner with other countries and international organisations to secure necessary funding to fund
both pre-clinical and clinical research for novel antimicrobials and alternative treatments such as
bacteriophages in both human and animal health sectors.



For the Ministry of Agriculture to partner with livestock industry to increase investment in the
development and implementation of a consistent nationwide approach to infection control and
stewardship of antimicrobials in livestock production, that takes accounts of the Russian conditions
of intensive production characterized by a high concentration of livestock.

Medium-Term


To develop and publish a multi-year implementation strategy to develop an integrated and
interagency surveillance system as a major enabler to achieve other objectives in the Russian NAP.



By 2023, to have developed a surveillance system that incorporates national, regional and
organisational estimates of antimicrobial usage in both hospitals and the community, including
outpatient clinics and community pharmacies. This will require investment in strengthening health
information technology systems across the healthcare system.



By 2025, to have achieved the aforementioned integrated and interagency surveillance system and
have published the first integrated surveillance report incorporating AMR and AMU data across the
human, animal, and environmental health sectors. This will require engagement with the
pharmaceutical industry to collection pharmaceutical sales data in animal health.

6.3 Monitoring and evaluation
Egypt
Short-Term


To publicly publish and widely disseminate a report detailing progress in achieving stated
objectives contained within the Egyptian NAP, with the aim to inform the development of the next
Egyptian NAP.



In collaboration with the agricultural industry to invest in research activities which demonstrates
the cost-effectiveness of alternative strategies of herd management and biosecurity measures in
livestock without the routine use of antimicrobials as growth promoters.



For the Ministry of Health to launch a funding call to partner with academic institutions to
establish a research centre responsible to understanding the origins, drivers, and solutions to
tackling AMR in the Egyptian context.
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Medium-Term


In parallel to investing in surveillance systems feedback mechanisms to relay AMR and AMU
data to hospitals, community sites, and agricultural settings should be developed.



For the next Egyptian NAP to include a commitment to publish two-yearly progress reports on
the state of AMR in Egypt, and on progress with the stated strategic objectives of the NAP.

South Africa
Short-Term


By the end of 2021, yearly progress reports should be produced both on the state of AMR in
South Africa, and on progress with the stated strategic objectives of the NAP.



Similar to Egypt, for South Africa to invest in research activities in collaboration with the
agricultural industry which demonstrates the cost-effectiveness of alternative strategies of herd
management and biosecurity measures in livestock without the routine use of antimicrobials as
growth promoters.

Medium-Term


To expand the South African Centre for the Study of Antimicrobial Resistance (CAMRA) with
additional academic partners, and earmarked funding, to focus on evaluating the effectiveness
and cost-effectiveness of alternative strategies to tackle AMR in the South African setting.



By 2023, to have a developed a system in animal health, modelled on human health, whereby
there are provincial antimicrobial stewardship committees, with involvement of veterinarians, and
agricultural workers, that discuss surveillance and/or sales data, which feedbacks to a suitable
national authority.

Russia
Short-Term


By end of 2021, to have publicly published and widely disseminated a report that detail progress
in achieving stated objectives and deadlines contained within the Russian NAP, and to update
timelines and objectives that have been affected by the Covid-19 pandemic.

Medium-Term


To invest in research to establish the effectiveness, compliance and stakeholder engagement
with recent legislation which bans the use of non-therapeutic use of antimicrobials in animal
health.



By 2023, to have strengthened the AMRmap and AMRCloud platforms through additional
funding by expanding coverage of surveillance data and the inclusion of proactive feedback
mechanism at regional and organisation level in both human and animal health.
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Appendix I: AMR Governance Framework Indicators

Policy Design Domains & Indicators
1 - Strategic Vision
Indicator 1

Has a situational analysis been conducted to determine the prevalence and incidence of AMR organisms
in the country?

2

Is a national action plan (NAP) in place, if not what is the timeframe for developing and implementing the
NAP?

3

Are the objectives contained within the NAP specific, measurable and time-bound?

4

Are there quantitative targets for AMR/antimicrobial use outlined in the NAP?

2 - Coordination
5

Is coordination between sectors and across different levels of each sector considered?

6

Is there a ministry and/or intersectoral committee responsible for coordination and implementation?

3 - Participation
7

Was a high level of stakeholder participation facilitated throughout the development of the NAP?

8

Are the activities in the NAP inclusive across all 'One Health'-related sectors? If so, how, and if not, why
not?

9

Was there support from a technical advisory group or subject matter experts during development of the
NAP?

4 - Accountability
10

Is there an ministry and/or intersectoral committee responsible for coordination and implementation which
is accountable to the Government?

11

Is a responsible person nominated in each sector and do agreements exist regarding what happens if
objectives are not met?

5 - Transparency
12

Is the complete NAP publicly available?

13

Are all progress reports publicly available?

14

Is all funding information publicly available?

15

Is all AMR/antimicrobial use surveillance data publicly available ?

6 - Sustainability
16

Is there either a written mandate or voluntary agreement from all relevant sectors in place to implement
the NAP?

17

Are there dedicated budgets in place to implement specific activities in the NAP?

18

Is there an assessment of future budget requirements for different activities listed in the NAP?

28

Developing National Strategies to tackle Antimicrobial
Resistance across countries in the EEMEA region
A pilot analysis of Egypt, Russia and South Africa

19

Is there ongoing support from a technical advisory group or subject matter experts during implementation,
monitoring and evaluation of the NAP?

7 - Equity
20

Does the NAP include both encouraging responsible use and facilitating equitable access to existing
essential antimicrobials?

Implementation Domains & Indicators
8 - Surveillance
Indicator
21

Is there a national surveillance system for resistant organisms across the human, animal,
and the environmental health sectors?

22

Is there a national surveillance system for levels of antimicrobial use in animals and humans?

23

Is there adequate laboratory capacity and capability supported by regular external quality
assessments?

9 - Antimicrobial Stewardship
24

Are there stewardship programmes across human and animal health sectors?

25

Are rapid diagnostic tools widely available and in regularly use?
if so, do national guidelines regarding their indication and interpretation exist?

26

Are there up-to-date national guidelines on antimicrobial use and rapid diagnostic tools
across a wide range of settings in animal and human health?

27

Is there any use of financial and non-financial incentives/penalties in animal and human
health to reduce inappropriate use of antibiotics?

10 - Infection Prevention and Control
28

Are there IPC policies across all levels of human, animal and environmental health sectors?

29

Are there up-to-date national guidelines for IPC across human, animal and environmental
health sectors?

30
31

Are immunisation programmes utilised as an approach to prevent infections across human
and animal health sectors?
Are financial and non-financial incentives/penalties for IPC policies utilised across human,
animal and environmental health?

11 - Education
32
33
34

Is there certifications or programmes in place to ensure a basic education for all involved
groups of professionals to deliver necessary understanding for strategies to tackle AMR?
Is there continuing education programmes for all involved groups of professionals to ensure
expertise necessary for expanding knowledge and sustained efforts to tackle AMR?
Is there a workforce strategy which aims to deliver the sustainable supply of the necessary
workforce required to deliver antimicrobial stewardship and IPC policies?
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12 - Public Awareness
35

Are there multi-modal public awareness campaigns that focus on AMR and educational
programmes (including school children) related to AMR?

36

Do the implemented public awareness campaigns have an ongoing character?

37

Does the conception of the public awareness campaign consider aspects of behavioural
sciences, social science and psychology?

13 - Medicines Regulation
38

Are there regulations in place to ensure appropriate use of antimicrobials in human health?

39

Are there regulations in place to ensure appropriate use of antimicrobials in animal health?

40

Is there an authority in place to monitor and enforce legislation, if so does this authority have
a dedicated budget?

14 - Fostering R&D and Facilitating Market Access to Novel Products
41

Is fostering R&D and facilitating market access to novel antimicrobials, diagnostics, vaccines
and alternative treatments in both human and animal health listed as a priority in NAP?

42

Does the NAP consider how the country can contribute to R&D of novel agents at both a
national and international level?

43

Is there a dedicated national budget for R&D of novel antimicrobials, diagnostics, vaccines,
or alternative treatments?

Monitoring and Evaluation Domains & Indicators
15 - Reporting
Indicator 44

Are annual AMR NAP progress reports published?

45

Are annual surveillance reports published containing data regarding the incidence of
resistant organisms and antimicrobial use?

46

Is there collaboration with and systematic data transmission to international surveillance
systems?

16 - Feedback Mechanisms
47

Are there feedback mechanisms in place which relay surveillance data back at both regional
and organisational level?

48

Are there regular deadlines in place to review progress of specific actions within the NAP,
and arrangements to feedback at both regional and organisation level?

17 - Effectiveness
49

Have there been efforts to evaluate the effectiveness (e.g. measure of impact on human
and animal health) of specific policies and/or interventions implemented?
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50

Have there been efforts to evaluate the cost-effectiveness (e.g. measure of impact on
human and animal health) of specific policies and/or interventions implemented?

18 - AMR Research
52

Is research to understand both the drivers and impact of AMR as well as potential policies
and interventions identified as a key priority in the NAP?

52

Is there a dedicated national budget for AMR research in place?

Appendix II: STAKEHOLDERS INTERVIEWED
Egypt

South Africa

Russia

Dr. Luay Elsayed Ahmed Zonkle,
Director of Biosafety Department,
Ministry of Environment.

Professor Adrian Brink, Professor
of the Division Medical
Microbiology, National Health
Laboratory Services, University of
Cape Town

Dr. Svetlana V. Shchepetkina,
Head of Scientific Advisory
Center on the Development and
Transfer of System Technologies
in Veterinary Medicine and
Agriculture

Dr. Zelalem Tadesse – ECTAD
Team Leader- FAO- Egypt

Prof James Wabwire Oguttu,
Associate Professor, College of
Agriculture & Environmental
Sciences, University of South
Africa

Professor Roman S.Kozlov

Dr. Abdel Hakam Ali, Head of the
Veterinary Services, Ministry of
Agriculture and Land
Reclamation

Non Smit, Director of Multiple
Sclerosis South Africa

Professor Lyalya Gabbasova,
Deputy Director of Medical
scientific learning center,
Lomonosov Moscow state
university (MSU)

Chief Specialist of Ministry of
Health of Russian Federation on
Clinical Microbiology &
Antimicrobial Resistance

Former Assistant to the Minister
of Health for AMR issues, and
infectious diseases management
Professor Adel A El Sayed,
President of the Egyptian NCD
Alliance (EgNCDA)

Vanessa Carter,
Advisor: South African Antibiotic
Stewardship Program (SAASP)
Civil Society Champion at the
Africa CDC, African Union

Dr Soha Namzy, Egyptian
Association for Care of Heart
Failure Patients (EACHFP)

Sergey Golovin, Make Medicines
Affordable coordinator for
Eastern Europe and Central Asia
(EECA)

Tatyana Khan, Senior Program
Manager
Treatment Preparedness
Coalition (ITPC.ru)

Dr. Ahmed Saad, Deputy ECTAD
Team leader- FAO - Egypt
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