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ABSTRACT
Consistent and sustainable actions in the right direction to address the current public health challenges of
antimicrobial resistance (AMR) is crucial to avert the severe negative impact on health and development of the
global population. Inadequate knowledge on the appropriate use of antibiotics in humans as well as in food
production (meat and plant-based), lack of hygiene, and poverty are some of the major contributing factors to
the emergence and spread of AMR. While existing antimicrobials are becoming ineffective at an alarming rate and
the discovery void in new classes of antibiotics has remained for decades, specific attention on the rational use
of available antibiotics is crucial. While low- and middle-income countries (LMICs) address their double burden of
diseases with inadequate healthcare systems and lack of preparedness to address AMR, the commercial interests
of the market forcing for the irrational use of antimicrobials will also remain a major trigger. Hence, LMICs require
greater commitment in operationalizing their national AMR action plan which have all been adopted from the
WHO’s Global Action Plan. This review article provides a summary of global events for AMR, HIV/AIDS and
NCDs, to draw out the disparity of resolutions and conflicts of interest. Increased knowledge and education on
the rational use of antimicrobials is key for agricultural industries, health care professionals as well as patients and
communities. The implementation of national and international policies along with youth participation is bound to
lead to positive health and development outcomes.
Key words: Antimicrobial resistance, HIV/AIDS, India, Non-communicable diseases, South Africa, Sustainable
Development Goals, Youth.

INTRODUCTION
“We find ourselves on the brink of a postantibiotic era” – Department of Health Republic
of South Africa, 2015.1
According to the World Health Organization
(WHO), antimicrobial resistance (AMR)
is a global threat to public health.2 AMR
causes around 700 000 deaths every year
and is projected to lead to 10 million deaths
annually by 2050. 3,4 By 2050, 4730000
deaths in Asia and 4150000 deaths in
Africa will be attributable to AMR. 3
Over-prescription and irrational use of
antimicrobials result in the development
and spread of AMR, which is worsened
by poor infection control in clinics and
hospitals as well as by poor sanitation.2
AMR results in more infections, for longer
durations; increased duration and frequency
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of hospital admissions; and increased healthrelated expenses. Inadequate knowledge
is partly responsible for inappropriate
prescription, which may further increase
morbidity and mortality rates.5–7 Poverty
contributes to the increase of AMR, as
patients tend to share antimicrobials or
use leftovers to treat infections.8 Patients
require counselling and education on the
correct use of antimicrobials and the
importance of hygiene to prevent AMR
and to maintain healthy living.7 Widespread
use of antimicrobials in the agricultural
industry also contributes significantly to
the emergence and spread of AMR. Large
quantities of antibiotics are used for growth
promotion, as well as for prophylaxis and to
treat infections in intensively farmed animals,
to prevent economic losses.9,10 Therefore, due
to a potential conflict of commercial interest,
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the risk of policies failing to tackle AMR is also high.11
While existing antimicrobials are becoming ineffective
at a high rate, there is slow to minimal development of
new antimicrobial agents.12
AMR has a major negative impact on some major
diseases such as TB, pneumonia, malaria and HIV,
especially in developing nations such as South Africa and
India. As antimicrobial agents become more ineffective,
treatment of these diseases becomes more difficult.7,13,14
Antimicrobials do not possess a unilateral role of therapy.
They are required for successful treatment of various
communicable and non-communicable diseases (NCDs),2
further complicating the double burden of diseases in
developing countries.15 Without effective antimicrobials,
death due to infectious diseases will continue to rise,
while NCD related issues such as chemotherapy and
heart surgery would increasingly become high risk as
prophylaxis antibiotics would be unavailable.16
Although AMR is a major threat to public health,
aggressive and effective actions in developing countries
are yet to begin. Below is a summary of events, in the
form of a timeline, for HIV/AIDS, AMR and NCDs,
to depict the disparity of resolutions. A few important
milestones in the three aspects - AMR, HIV/AIDS and
NCDs - are shown. Table 1 below shows some of the
important milestones achieved as an outcome of global,
regional and national responses.
Table 1: Timeline for HIV/AIDS Resolutions.
HIV/AIDS
2030
•
Target year for ending AIDS epidemic17
2020
•
The UNAIDS “90-90-90” targets for 2020 - 90% of HIV
positive population to know their HIV status, 90% of
patients diagnosed with HIV to receive antiretroviral
therapy and 90% of those on antiretroviral therapy to
achieve viral suppression17
2017
•
WHO launched the first Global Action Plan on HIV Drug
Resistance17
2016
•
WHO launched its “treat all” consolidated guidelines on
the strategic use of antiretroviral therapy for both treatment
and prevention17
•
WHO prequalified over 250 pharmaceutical products for
treating HIV-related conditions, 29 active pharmaceutical
ingredients (APIs) and two devices for male circumcision17
2015
•
MDG 6’s target of 15 million people on HIV treatment by
2015 was met nine months ahead of schedule18,19
•
Declaration of Sustainable Development Goals (SDGs);
SDG 3 targeting to fully eradicate AIDS epidemic by
203018,20
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2010
•
UNITAID established the Medicine Patent Pool (MPP) to
increase access to HIV, viral hepatitis C and TB treatments
in low- and middle-income countries (LMICs)21
•
WHO introduced a new treatment framework of a fivepronged programmatic approach, to increase accessibility,
safety, effectiveness and efficiency of antiretroviral
therapy17
2008
•
At the 17th International AIDS Conference in Mexico City,
WHO launched a set of priority interventions to assist
LMICs achieve universal access to HIV prevention,
treatment, care and support17
2004
•
The Oral Health and Disease in AIDS Conference in
Phuket, Thailand issued the Phuket Declaration to
encourage research and strengthen oral health promotion
and the care of HIV-infected persons22
2002
•
Global Fund to Fight AIDS, TB and Malaria founded18
2001
•
Heads of State and Representatives of Governments
issued Declaration of Commitment on HIV/AIDS at the
United Nations General Assembly Special Session
(UNGASS)23
•
The Doha Declaration by World Trade Organisation,
allowing developing countries to buy or manufacture
generic medicines for public health crises such as HIV/
AIDS18
•
The South African law allowed the government to purchase
any brand-named AIDS medicines at the lowest rates,
provided the medicines complied with international trade
agreements24
•
WHO prequalification established as a response to the
HIV/AIDS pandemic to guide UN and others to procure
quality ARVs25
2000
•
U.S National Security Council and UN Security Council
both declared HIV/AIDS a security threat18,26
•
Declaration of 8 Millennium Development Goals (MDGs);
MDG 6 was to combat HIV/AIDS, malaria and other
diseases18,27
1987
•
First antiretroviral (ARV) medicine, zidovudine, approved
by U.S. FDA18,26
•
WHO launched Global Programme on AIDS18,26
1985
•
First International AIDS Conference which took place in
Atlanta26
1980s
•
People first became aware of HIV/AIDS28

While antibiotics are considered one of the most
significant discoveries of the 20th century, the real
challenge is the increased prevalence of AMR seen in
hospitals, communities, as well as the environment in
which antibiotics are used.29 Table 2 highlights some of
the major milestones in AMR resolutions.
Progress in managing this major global public health
problem is shown using an NCD related example. A clear
conflict of interest emerges when considering economic
295
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Table 2: Timeline for AMR Resolutions.
AMR
2017
•
The World Health Assembly resolution 68.7 requested for
all national action plans to be completed by May30
•
WHO issued a list of the 12 most important antibioticresistant bacteria, in addition to Mycobacterium
tuberculosis, requiring urgent research and
development31,32
2016
•
The Combating Antibiotic Resistant Bacteria
Biopharmaceutical Accelerator (CARB-X) established an
international partnership to tackle antimicrobial resistance33
•
Davos Declaration at World Economic Forum by
Pharmaceutical, Biotechnology and Diagnostics Industries
on combating antimicrobial resistance34
•
Leading pharmaceutical companies presented industry
roadmap with key commitments to be delivered by 2020 to
reduce antimicrobial resistance34
•
United Nations General Assembly held the first high-level
meeting on antimicrobial resistance and passed a political
declaration35,36
•
The Drugs for Neglected Diseases initiative along with
WHO launched a global research and development
partnership to develop and promote the rational use of new
antibiotics30
2015
•
Governments at the World Health Assembly adopted a
global action plan to tackle antimicrobial resistance30
2014
•
The 67th World Health Assembly resolution WHA67.25
called for the development of the global action plan on
antimicrobial resistance37
2011
•
APUA, WHO, Rajasthan Society for Promotion of Rational
Use of Drugs (RSPRUD) and International Society for
Pharmacoeconomics and Outcomes Research (ISPOR)
offered an “International Training Course on Promoting
Rational Use of Drugs in the Community” at the Institute
of Health Management Research in Jaipur, India38
2009
•
Launch of WHO ‘SAVE LIVES: Clean Your Hands’
campaign39
2006
•
Establishment of APUA South Africa40
1996
•
Establishment of APUA India38
1981
•
Dr Stuart B. Levy founded Alliance for the Prudent Use
of Antibiotics (APUA) as a global non-profit organisation,
aiming to improve antimicrobial use and contain
antibiotic resistance41
1977
•
Emergence of multidrug resistance was first reported in
Soweto, South Africa42
1960
•
Appearance of antibiotic resistance in most developed
countries29,43
1928
•
Discovery of penicillin by Sir Alexander Fleming16
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generation and job creation among the food, beverage,
alcohol and cigarette industries and demonstrates how
the United Nations (UN) and governments have to
manage the conflict of revenue generation of these
major industries against the NCD pandemics they
cause, especially in developing countries. Table 3 below
highlights some of the major milestones in NCD
resolutions.
Table 3: Timeline for NCDs Resolutions.
NCDs
2025
•
To achieve the WHO Global NCD Action Plan44
2016
•
The United Nations Economic and Social Council
(ECOSOC) encouraged Task Force members to
support nations in bringing upon the new NCD-related
targets mentioned in the 2030 Agenda for Sustainable
Development into their national responses45
•
The Global Hearts Initiative was launched by WHO, the
US Centres for Disease Control and Prevention and other
partners to reduce salt intake45
•
WHO issued its first Global report on diabetes45
2015
•
The WHO Model List of Essential Medicines included 16
low- and high-cost medicines which could either increase
survival periods for common cancers or successfully cure
up to 90% of patients with rare cancers45
•
WHO issued new guidelines, which recommend limiting
daily intake of free sugars to below 10% of total energy
intake45
2014
•
The Global Coordination Mechanism to prevent and
control NCDs established by the WHO Member States45
•
The WHO Commission on Ending Childhood Obesity
established by the WHO Director-General45
2013
•
The World Health Assembly adopted a comprehensive
global monitoring framework for NCDs45
•
WHO issued a Global brief on hypertension and made
blood pressure monitoring the theme for World Health Day
to increase public awareness45
2011
•
The UN General Assembly held a high-level meeting on
NCDs and adopted a far-reaching Political Declaration45
2010
•
A set of recommendations on the marketing of foods and
beverages containing high sugar, salt and fats to children
was approved by the World Health Assembly45
•
WHO issued its first Global recommendations on physical
activity for health purposes45
2007
•
WHO issued a comprehensive approach towards
surveillance, prevention and control of chronic respiratory
diseases at a global level45

Impact on South Africa and India

South Africa is a unique country which suffers from a
quadruple burden of disease. AMR has a mass effect on
the people of this country, as 7 700 000 people in South
Indian Journal of Pharmacy Practice, Vol 13, Issue 4, Oct-Dec, 2020
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Africa are living with HIV and 51% of the country’s
total deaths are attributed to NCDs.46,47 Furthermore, the
country’s negative GDP growth rate of -17.1% does not
provide for forays towards more expensive medications.48
In India, 2100000 people are living with HIV,49 and 63%
of total deaths are due to NCDs.50
The issue of AMR comes into play when the infrastructure
and support system of the health care system is weak.
Figures 1 and 2 below illustrate the health care personnel
per 1000 population in South Africa and India,
respectively.

expenditure is provided to the public sector,55,56 which
caters for 84% of the country’s population.57 AMR is a
burden which could be prevented with sufficient health
promotion and pharmaceutical care.
These are challenges and shortcomings in South Africa
and India, as well as in other LMICs. The UN has
put forward the Global Goals to end poverty, protect
the planet and ensure that all people enjoy peace and
prosperity.58 There is also a relationship between health
beliefs and the increased demand for antimicrobial
medicines. Use of antimicrobial medicines is strongly
influenced by social constraints and cultural views of
infectious diseases requiring antimicrobial treatment.
Therefore, several countries have launched national
campaigns to educate physicians and patients about the
irrational use of antimicrobials and the risk of AMR.59
Why the Slow Movement for AMR?

Figure 1: Pie Chart for Healthcare Personnel per 1 000 South
African Population.51–53

Figure 2: Pie Chart for Healthcare Personnel per 1 000 Indian
Population.51–53

Health care providers fall short in prevention and
control of AMR, along with other diseases. Along with
insufficient staff compliments, the budget allocated
to the health care sector poses further problems.
South Africa and India spend 8.8% and 4.7% of their
GDP on health care, respectively, which is much less
than the 15% annual budget agreed by the Abuja
Declaration.54–56 Unsustainability is introduced when
there is disproportionate sharing of the funds. In South
Africa, less than 50% of the total GDP allocated to health
Indian Journal of Pharmacy Practice, Vol 13, Issue 4, Oct-Dec, 2020

AMR is a major global problem, yet relatively few actions
have been taken to combat it.2 A comparison between
Tables 1-3 highlights the challenges with regards to
correcting the potential crisis. It took decades before
HIV/AIDS was given the attention it needed and, ever
since, the momentum to reduce its prevalence has been
ongoing. Since HIV/AIDS has a negative impact on
public health and the economy, stringent policies were
implemented.60,61 As compared to NCDs and AMR,
HIV/AIDS did not face similar challenges with regards
to self-serving and conflicts of interest of industries,
other than the pharmaceutical industry. NCDs are the
leading cause of death globally, although this too was an
area which took time before major players like the UN
pushed for resolutions.62 Management and prevention
of NCDs are challenging, as the significance of policy
implementation is strongly influenced by the commercial
interests of tobacco, alcohol, beverage and processed
food industries. These industries play an active role
in influencing the public through advertisements and
policy-makers minimise regulation in order to maximise
profits.63,64 Antimicrobials indirectly affect the mortality
rates of both HIV/AIDS and NCDs. Therefore, AMR
requires a greater force towards prevention as well as
Research and Development (R&D) of new antimicrobials.
According to pharmaceutical manufacturers, the lack of
development of new antimicrobials is owed to the law of
supply and demand. Since NCDs are the current focus of
health concerns, the demand for treating these diseases
is resulting in sufficient profits for manufacturers.12
The pharmaceutical industry is a key stakeholder in
manufacturing and distributing antimicrobials, as well
297
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as in R&D of new antimicrobials. However, there is
potential conflict of interest where profits are prioritized
over patients’ welfare, which acts as a limiting factor in
combating AMR.65,66 AMR affects everyone around the
world; therefore, there is a demand for new antimicrobials,
particularly in LMICs. However, LMICs cannot afford
to fund expensive R&D projects themselves, nor can
they afford the expected high prices of these new
antimicrobials.
If one considers the trend, and particularly the goal
of stakeholders, it would become clear that action was
taken against HIV/AIDS and NCDs only when the
diseases progressed to and severely impacted highincome countries (HICs). As HICs can afford quality
therapy, pharmaceutical industries are willing to develop
and manufacture new treatment to meet the demand.
According to the Access to Medicine Index, the top
five pharmaceutical industries in providing access to
medication for the year 2016 are GlaxoSmith Kline
plc., Johnson & Johnson, Novartis AG, Merck KGaA
and Merck & Co Inc. All five of these pharmaceutical
industries mainly manufacture pharmaceutical products
for NCDs and communicable diseases such as HIV/
AIDS, which further indicates disease prevalence and
increased demand67-71
The Access to Medicines Index stimulates and guides
pharmaceutical industries to cater more for populations
in LMICs, which do not have access to essential
medicines or vaccines. The Index analyses how the top
20 research-based pharmaceutical corporations make
medicines, vaccines and diagnostics more accessible
in LMICs.72 Excellent changes are being driven and
integrated worldwide due to the rigorous analysis of best
practices by multinationals73 with the production of 20
company report cards on six sections.74 Engaging with
the pharmaceutical industry in strategic collaborations has
resulted in the development of 420 products to respond
to 51 of the most burdensome diseases identified in
LMICs by the top 20 multinationals.75 To make products
available and affordable, some pharmaceutical industries
are demonstrating good practice in approaches towards
needs-responsive product registration, and are also
considering affordability to a greater extent. However,
only 25% of the countries with high-need have product
registration, and only 5% of pharmaceuticals are covered
by pricing strategies that meet the Index’s criteria. And
though there is increased licensing, large middle-income
countries such as Mexico and Thailand, home to the
majority of the world’s poor, are excluded.76
Despite ongoing policies and support provided by the
WHO since late 1970s with regards to essential medicines,
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one third of the global population (close to two billion
people) to date do not have access to essential medicines.
This aspect is now being propelled by the ‘Towards
Access 2030’ supported by the Sustainable Development
Goals.77
Do the Sustainable Development Goals Help?

The 8 Millennium Development Goals (MDGs) focused
on health to a large extent, as MDG 4 – reduce child
mortality; MDG 5 – improve maternal health; and MDG
6 – combat HIV/AIDS, malaria and other diseases, were
solely aimed at health-related issues. Furthermore, MDG
1 – eradicate extreme poverty and hunger, and MDG 6
both indirectly favoured the battle against AMR.78 Poverty
is a huge risk factor to AMR, and influences responses to
HIV/AIDS. It would involve the control of opportunistic
diseases, which require the use of antimicrobials. The use
of antimicrobials to control the opportunistic diseases
would mean promoting the correct use of medication,
so that mortality resulting from HIV is low. It may have
also probed the development of new antimicrobials.
MDGs have now passed, therefore we need to scrutinize
the new way forward, as embodied in the Sustainable
Development Goals (SDGs).
The SDGs comprise of 17 goals and 169 targets,79 but
the focus is more generic than the MDGs. SDGs hold
one goal dedicated to health; SDG 3 – good health and
well-being.58 If equal efforts are being put into various
types of diseases, then this may result in unsustainability
and higher mortality rates, because the number of deaths
in the world is owed to various diseases, but in different
capacities. If SDG 3 and SDG 10 – reduced inequality
– were yolked together, justice for health will be served.
SDG 10 aims to create preferential treatment in trade for
developing nations and least developed nations, which
can help reduce inequalities by creating more export
opportunities.80 If this is made possible, then LMICs
would be able to import medications at more affordable
rates, and increase the access to medicines, consequently
reducing mortality rates and increasing sustainability.
Since the effect of AMR is more pronounced in LMICs,
and affordability is an abundant issue, this may create
opportunity to address the problem. Furthermore, SDG
4 – quality education – when combined with SDG 3 and
SDG 10, can create an even larger difference. Quality
education at an early stage allows for children to develop
basic cognitive and language skills, as well as EQ.81 SDG
4 also strongly supports the reduction of persistent
disparities, which further supports SDG 1, and will
indirectly aid in achieving SDG 3, as health education
may result in better self-care and self-management, and
thus improve health outcomes.81,82
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WHO’s Role in Combating AMR

Dr Marc Sprenger, WHO Director of the Antimicrobial
Resistance Secretariat, stated that many low-income
countries require greater support in tackling AMR. Over
90% of the global population resides in countries that
have developed, or are currently developing, a national
action plan on AMR. More than 80% of high-income
countries have a national action plan in place, or are
developing one. They are thus in a better position to
tackle the challenges of AMR. In comparison, only
about 30% of low-income countries either have or
are developing a national action plan. Low-income
countries require greater support, as they lack expertise
to develop a national action plan, and face greater
exposure to infectious diseases, as their health systems
are much weaker and lack preparedness. The WHO
Director-General, Dr Tedros Adhanom Ghebreyesus,
also considers AMR as one of the most complex global
challenges faced by his leadership.8
In September 2016, global leaders met at the United
Nations General Assembly to tackle the threat of AMR.
This was the fourth time in history that a health-related
problem was discussed in the meeting, which indicates the
worldwide significance of AMR. A resolution was drafted
which called for action, ensuring the appropriate use of
antimicrobials across human as well as animal health.35,36
To tackle the challenges of AMR, the WHO, Food
and Agriculture Organization of the United Nations
(FAO), and World Organisation for Animal Health
(OIE) launched the Global Database for Antimicrobial
Resistance Country Self-Assessment. This database
presents information from a questionnaire which was
distributed to nations in November 2016, and provides
open access to nations’ statutes regarding their action
towards implementation of the global action plan on
AMR.84

the appropriate prescription of antibiotics for a specific
infection, further enhancing treatment outcomes and
reducing the development of AMR.85
Table 4: Categories of Antibiotics and their
Recommendations.85,86
Category
of
Antibiotics
Access

Recommendations

•
•

Watch

•

•
Reserve

•

•

Examples of
Antibiotics

Widely available,
affordable and
quality-assured
Treat wide range of
common infections

•
•
•
•
•

Amoxicillin
Benzylpenicillin
Clindamycin
Doxycycline
Metronidazole

First- or secondchoice treatments for
smaller number of
infections
Relatively high
resistance potential

•
•
•
•
•

Ceftriaxone
Erythromycin
Levofloxacin
Meropenem
Vancomycin

Last-resort; only
used in most severe
conditions when all
other alternatives fail
Used for lifethreatening
infections due to
multidrug-resistance
bacteria

•
•
•
•
•

Aztreonam
Colistin
Fosfomycin (IV)
Linezolid
Polymyxin B

In 2017, the WHO also published the fifth revision
of the Critically Important Antimicrobials for Human
Medicines (CIA list). This CIA list is intended for all
stakeholders involved in managing AMR and ensures
that all antimicrobials are used appropriately in human
and veterinary medicine.87 On 27 February 2017, upon
requests by Member States, WHO published a priority
pathogens list of antibiotic-resistant bacteria. The list is a
catalogue containing 12 families of bacteria that pose the
highest threat to public health and promotes R&D of new
and effective antibiotics.88 Table 5 below shows the WHO
priority pathogens list, along with their priority status and
the antibiotics to which the pathogen is resistant.

In 1977, the World Health Assembly of “Health for
All” was used as a guiding principle, along with health
policies to launch the WHO Model list of essential medicines.
The WHO Essential Medicines List (EML), which is
updated and revised biennially, is used by many nations
as a measure to increase access to and availability of
medicines. Many nations also use the EML as a guide
to develop their own lists. The WHO Model list of
essential medicines for 2017 includes information on which
antibiotics to use for common infections, as well as
which to use for more serious conditions. WHO experts
grouped antibiotics into three categories – Access, Watch,
and Reserve – and recommended when each category
of antibiotics should be used, as shown in Table 4. This
is to ensure availability of the required antibiotics and

The grave concerns AMR carries is the reason the
WHO recently announced the formation of an ad hoc
Interagency Coordination Group (IACG) in March
2017, co-chaired by the UN Deputy Secretary-General
and the WHO Director-General. Using expertise from
appropriate stakeholders, the IACG guides required
approaches to ensure sustained effective global actions to
tackle and combat AMR.89 WHO continues to encourage
individuals to engage in hand hygiene and infection
prevention and control programmes by participating in
the ‘SAVE LIVES: Clean Your Hands’ campaign, which is
held annually on or around 5 May. For the 2017 campaign,
the materials were co-branded with ‘Antibiotics, handle
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Table 5: WHO Priority Pathogens List for R&D of New
Antibiotics.88
Priority
Status

Pathogen

Resistant Antibiotic

Priority 1:
Critical

Acinetobacter
baumannii

carbapenem-resistant

Pseudomonas
aeruginosa

carbapenem-resistant

Enterobacteriaceae*

carbapenem-resistant,
3rd generation
cephalosporin-resistant

Enterococcus faecium

vancomycin-resistant

Staphylococcus
aureus

methicillin-resistant,
vancomycin
intermediate and
resistant

Helicobacter pylori

clarithromycin-resistant

Campylobacter

fluoroquinoloneresistant

Salmonella spp.

fluoroquinoloneresistant

Neisseria
gonorrhoeae

3rd generation
cephalosporin-resistant,
fluoroquinoloneresistant

Streptococcus
pneumoniae

penicillin-nonsusceptible

Haemophilus
influenzae

ampicillin-resistant

Shigella spp.

fluoroquinoloneresistant

Priority 2:
High

Priority 3:
Medium

with care’ as hand hygiene is key for effective infection
prevention and control to combat AMR.90 Furthermore,
the World Antibiotic Awareness Week aims to raise
awareness on AMR and encourage optimum practices
amongst the public, health workers, farmers, foodproducing companies, veterinarians and policy makers,
in order to avoid AMR from developing further.87

tends to focus on “issues of ability (skills, knowledge
and talents)”.100 Youth leadership positively influences
community participation as knowledge of policies is put
into action for the well-being of society.101
CONCLUSION
Education on the rational use of antimicrobials is key
for agricultural industries, health care professionals and
patients. AMR awareness is essential for the public, as
health education positively affects individuals’ health and
well-being. Youth participation demonstrates a positive
effect on outcomes, including its effect on community
change.101
As advocated by WHO, policies at a national and
international level are needed to tackle AMR. Coordinated
initiatives are needed to convince the public and policyand decision-makers of the medical as well as economic
advantages of combating AMR.9 There is also an urgent
need for R&D addressing newly prioritised antibiotic
resistant-pathogens.32
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ABBREVIATIONS

Youth and young health care professionals have
been excellent examples in bringing about change
and driving progressive solutions. Innovation, access
and empowerment have become the three pillars for
Universities Allied for Essential Medicines91 responsible
for several positive changes in the area of access to
essential medicines,92-94 including antibiotics.95 Young
professionals are driving this process, while gathering
evidence and increasing their outreach in the form of
publications96–99 as well, to coordinate focussed activities
on essential medicines. While literature surrounding
adult leadership focusses on “issues of authority (voice,
influence and decision-making power)”, youth leadership

AMR: Antimicrobial Resistance; APIs: Active
pharmaceutical ingredients; APUA: Alliance for the
Prudent Use of Antibiotics; ARV: Antiretroviral;
CARB-X: Combating Antibiotic Resistant Bacteria
Biopharmaceutical Accelerator; CIA: Critically Important
Antimicrobials; ECOSOC: Economic and Social
Council; EML: Essential Medicines List; FAO: Food
and Agriculture Organization of the United Nations;
HICs: High-income countries; IACG: Interagency
Coordination Group; ISPOR: International Society for
Pharmaeconomics and Outcomes Research; LMICs:
Low- and middle-income countries; MPP: Medicine
Patent Pool; MDGs: Millennium Development Goals;
NCDs: Non-communicable diseases; OIE: World
Organisation for Animal Health; R&D: Research
and Development; RSPRUD: Rajasthan Society for
Promotion of Rational Use of Drugs; SDGs: Sustainable
Development Goals; UN: United Nations; UNGASS:
United Nations General Assembly Special Session;
WHO: World Health Organization.
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