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Executive summary

The problem

Unnecessary exposure of bacteria to antibiotics is the major driver of antibiotic resistance. As such,
their irrational and excessive use in both humans and animals has greatly accelerated the emergence
of antibiotic-resistant bacteria, threatening the ability to treat common infectious diseases and
leading to prolonged hospital stays, high morbidity and mortality and increased health-care costs. The
consequences of excessive antibiotic use and misuse with its attendant antibiotic resistance not only
affects the health of individuals but also threatens the socioeconomic welfare of their families and
societies and could constitute a major hindrance to the attainment of both the health and economic
Sustainable Development Goals.

Irrational prescribing and use of antibiotics has reached alarming levels in Uganda. In 2018, nearly 72%
of 274 households had used an antibiotic for at least one household member during the previous one
month. Thereis widespread self-medication in communities and antibiotic use in Ugandan health-care
facilities is extremely high. A point-prevalence survey in some hospitals across the country in 2020
and 2021 found that 74% of 1077 inpatients were on antibiotics and that only 30% of the prescriptions
were in line with the national clinical guidelines. This is twice as high as the global average of 34.4%,
while that of low- and middle-income countries is 52%.

Communities in Uganda view antibiotics as an imperative to ensure that they remain healthy to
minimize loss of income in light of their economic hardships, high burden of communicable diseases,
poor access to safe water and inadequate health-care systems. While the National Drug Act explicitly
regulates the sale and use of antibiotics, its implementation remains weak, with antibiotics widely
accessible in pharmacies and other drug outlets without prescription. It is therefore imperative that
action is taken to regulate access to antibiotics as well as optimize their use in health-care facilities.
These problems are compounded by the lack of updated treatment guidelines, and inadequate
awareness of the consequences of excessive use of antibiotics among the public and health-care
workers.
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Options to address the problem
To address the problems outlined above, three viable policy options were chosen. These three options
may be implemented in combination or individually.

Policy option 1:

Strengthen enforcement of the guidelines, regulations and laws regarding dispensing
antimicrobials with valid prescriptions only, to improve compliance with proper
antimicrobial use.

Policy option 2:
Institute and strengthen antibiotic stewardship programmes in all health-care facilities.

Policy option 3:
Empower and educate the population on the proper use of antibiotics.

Implementation considerations

To address the excessive and improper use of antibiotics In Uganda, access to equitable health care
is necessary. Poverty, the heavy burden of infectious diseases and lack of knowledge and awareness
about the prudent use of antimicrobials are important causes of the problem. Improving literacy
levels and awareness of the consequences of AMR among the population would help to reduce the
burden. Simultaneously, health-care providers and drug dispensers also need to be made aware of the
seriousness of the problem. Other initiatives that can be implemented are enforcement of guidelines,
regulations and laws regarding dispensing of antimicrobials and instituting antimicrobial stewardship
programmes in health facilities to limit the irrational use of antimicrobials. Explaining the importance
of compliance with treatment to patients and banning inappropriate drug promotion would also
help in reducing AMR. These are some of the steps that can be taken initially. Adequate human and
financial resources must be ensured for successful implementation, for which development partners
and funding agencies can be asked to help.

VI Addressing irrational prescribing and use of antimicrobials in Uganda










A. The problem

Problem statement

Irrational prescribing and use of antibiotics has reached alarming levels in Uganda. According to the
National Drug Authority, the country imported nearly one tonne of antibiotics during 2020. A sample of
274 households in Wakiso and Tororo districts in 2018 reported that nearly 72% had used an antibiotic
for at least one household member during the previous one month (Nayiga et al., 2020). In addition
to the widespread self-medication in communities, antibiotic use in Ugandan health-care facilities is
extremely high. A point-prevalence survey of 13 public and private not-for-profit hospitals across the
country in 2020 and 2021 found that 74% of 1077 inpatients were on antibiotics and that only 30% of
the prescriptions were in line with the national clinical guidelines (Kiggundu et al., 2022). This is twice
as high as the global average of 34.4% (Versporten et al., 2018) and that of low- and middle-income
countries (LMICs) of 52%. Inappropriate use was at the higher end of the 8—100% range for LMICs
(Sulis et al., 2020).

An ethnographic study in Tororo District concluded that communities view antibiotics as an imperative
to ensure that they remain healthy to minimize loss of income in light of their economic hardships, high
burden of communicable diseases, poor access to safe water and inadequate health-care systems
(Nayiga et al., 2020). While the National Drug Act explicitly regulates the sale and use of antibiotics, its
implementation remains weak, with antibiotics widely accessible in pharmacies and other drug outlets
without prescription. It is therefore imperative that action is taken to regulate access to antibiotics as
well as optimize their use in health-care facilities.

Consequences of inaction

Exposure of bacteria to antibiotics is the major driver of antibiotic resistance. As such, their irrational
and excessive use in both humans and animals has greatly accelerated the emergence of antibiotic-
resistant bacteria, threatening the ability to treat common infectious diseases and leading to prolonged
hospital stays, high morbidity and mortality and increased health-care costs. It is estimated that in
2019, antibiotic-resistant bacteria were directly responsible for 929 000 deaths globally (Murray et
al., 2022). At the Mulago Hospital intensive care unit, more than 90% of bacteria isolated from cases
of hospital-acquired pneumonia and bacteraemia are resistant to third-generation cephalosporins
and more than 40% are resistant to carbapenems, leaving only options like colistin, which tend to
be less effective, more toxic and more costly. It has been estimated that households incur a 10-fold
increase in costs for a family member with drug-resistant tuberculosis (TB) as opposed to one with
drug-susceptible TB (USS 396 vs USS 3722 per episode) (Muttamba et al., 2020). The consequences
of excessive antibiotic use and misuse of antibiotics with its attendant antibiotic resistance not only
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affects the health of individuals but also threatens the socioeconomic welfare of their families and
societies and could constitute a major hindrance to the attainment of both the health and economic
Sustainable Development Goals (Calderén-Parra et al., 2021).

Underlying causes of the problem

System arrangement

Governance arrangement

= Weak enforcement of the National Drug Act and other policies that regulate the sale,
prescription, and use of antibiotics

= Lack of updated clinical and treatment guidelines
= Weak therapeutic committees in most hospitals and health centres

» |nadequate awareness of the consequences of excessive use of antibiotics among the public
and health-care workers (Mbonye et al., 2016; Kamba et al., 2020)

Financial arrangement
» |nadequate facilitation of the therapeutic committees in hospitals

= No proper incentive systems to encourage appropriate drug use by practitioners (Mbonye et
al., 2016; Kamba et al., 2020)
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System arrangement

Delivery arrangement

Limited patient involvement in shared decision-making related to medication use

Prescriber interaction with pharmaceutical industry representatives could influence the
prescription of antibiotics

Inadequate antibiotic stewardship and infection prevention and control activities in health-care
facilities

Inappropriate antibiotic prescription habits and attitudes among physicians due to peer
pressure and financial gains

Limited health literacy and knowledge leading to patients' inappropriate attitudes, beliefs,
perceptions and behaviour related to antibiotic use (Nayiga et al., 2020)

Poor access to quality health care encourages patients to resort to self-prescription of
antibiotics

Limited diagnostic (laboratory and imaging) services encourages the use of antibiotics as a
cover

Inadequate safe water and sanitation services with resultant ill-health that drives antibiotic
use

High burden of infectious diseases in the general population (Nayiga et al., 2020)

Degree of implementation of an agreed-upon course of action

Inadequate enforcement of the guidelines on control of publication and advertisement of
medicines

Limited enforcement of guidelines, protocols and regulations related to antimicrobial
prescribing (Mbonye et al., 2016; Kamba et al., 2020)
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B. Options/elements to
address the problem

Three viable policies or programmatic options/elements to address the problem are discussed below.

Option/element 1

Strengthen enforcement of the guidelines, regulations and laws regarding dispensing
antimicrobials with valid prescriptions only, to improve compliance with proper antimicrobial
use.

The National Drug Act classifies antibiotics as class B group 1, which are prescription-only, which
should be dispensed only with a valid prescription from a duly qualified medical practitioner or
dentist.

Option/element 2

Institute and strengthen antibiotic stewardship programmes in all health-care facilities.

Possible approaches include implementation of a comprehensive "antimicrobial stewardship
culture” through:

= providing education for health-providers;

* running restrictive or persuasive interventions for physicians;

= controlling pharmaceutical interference;

= setting standards for disease management and resistance measurement;
= ensuring the availability of diagnostic testing;

= encouraging surveillance; and

= facilitating research

(Cox et al.,, 2017).
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Option/element 3

Empower and educate the population on the proper use of antibiotics.

Empowerment of the general public through education in the appropriate use of antimicrobials is
needed because without it, people lack the knowledge and skills to make informed decisions. Public
education in the rational use of antimicrobials includes patient instruction at the time of illness in
the proper use of prescribed or dispensed antimicrobials and instruction to the public at large, or
specific target groups, in the principles of appropriate use of antimicrobials. Education can be
provided through street plays, patient information leaflets and talks for the lay public. Materials like
posters, comics, flip charts, puppet shows, radio/TV programmes to draw the attention of political
leaders to support the cause, newspapers and magazine articles, songs and documentaries
are useful tools. Awareness can also be created through events such as special days, marches,
walks and special postage stamps, awards, public lectures and possible identification of national
ambassadors in the rational use of antimicrobials (WHO, 2006).
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Option 1: Strengthen enforcement of a prescription-only
antimicrobial dispensing policy in line with the National Drug Act

Benefits » A systematic review of the impact of law enforcement to reduce

over-the-counter (OTC) sales of antibiotics in 10 different countries
concluded that implementing regulatory enforcement has had
some impact in curbing the utilization of antibiotics (Jacobs et al.,
2019). Strategies employed to enforce regulations prohibiting OTC
sales of systemic antibiotics included retention of prescriptions
for antibiotics by pharmacies, government inspections, engaging
pharmacists in the design of interventions, media campaigns

for the general public and educational activities for health-care
workers. It concluded that enforcement of laws to reduce OTC sale
of antibiotics requires comprehensive, multifaceted interventions
targeting all stakeholders with regular reinforcement of messages
(Jacobs et al., 2019).

= Two more recent studies from Saudi Arabia found that law
enforcement against OTC sale of antibiotics was effective.
Alrasheedy et al. reported that law enforcement reduced
OTC sales from 70.7% to 12.9% (Alrasheedy et al., 2020). A
quasi-experimental study by Al-Jedai et al. found a temporary
effect of the enforcement of a prescription-only antimicrobial
dispensing policy in decreasing the utilization of antimicrobials
in the community pharmacy setting across the country. Further,
legislations that mandate documentation of indication for the
prescribed antimicrobials, measures such as audits, education,
and training of physicians, and improving awareness of patients
would help enhance the impact of such policies (Al-Jedai et al.,
2022).
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Potential harms

Cost

and/or cost—
effectiveness in relation
to the status quo

Uncertainty

regarding benefits

and potential harms
(so monitoring and
evaluation could

be warranted if the
approach element was
pursued)

» While there may be concerns that enforcement of OTC dispensing

of antibiotics could delay initiation of antibiotic therapy for patients
with conditions such as meningitis and sepsis for which timely
initiation of antibiotics is life-saving and urgent therapy is critical,
there are no studies showing evidence to this effect. Additionally,

it is estimated that more than 90% of the Ugandan population are
within one hour of a health facility by cycle. As such, the feared
delays in accessing antibiotics can be mitigated by improving
transportation to health facilities for those that are distant (Syed et
al., 2013; Loosli et al., 2021; Musoke et al., 2021).

No study or systematic review has reported any evidence of costs
associated with enforcement of a prescription-only antimicrobial
dispensing policy. However, in light of the cost associated with
antimicrobial resistance (AMR)' of USS 300 billion to USS 1 trillion
by 2050 (Dadgostar, 2019), the majority of which will be incurred
by African countries, enforcing this policy to control the spread of
AMR is worth every penny.

Although implementing regulatory enforcement has shown some
impact, there are uncertainties in terms of the duration of the
impact observed, highlighting a need for a sustainable, concerted
approach to address OTC sales in the future, including developing
periodical public awareness campaigns and activities to engage
pharmacies, as well as systems to monitor compliance (Wirtz et
al., 2013; Al-Jedai et al., 2022).

1 AMR occurs when microbes (bacteria, parasites, viruses, and fungi) become resistant to antimicrobials. This phenomenon threatens
our ability to treat common infections caused by the resistant pathogens.
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Option 2: Institute and strengthen antibiotic stewardship
programmes in all health-care facilities

Benefits » Antibiotic stewardship is designed to optimize antimicrobial
therapy among populations, ensure cost-effective therapy, improve
patient outcomes and contain bacterial resistance (Cox et al.,
2017).

* Three systematic reviews found that antimicrobial stewardship
programmes (ASPs) exert a positive impact by reducing
unnecessary treatment decisions and duration, with no
consequent increases in nosocomial infection rates, length of stay,
or mortality. Study results are inconclusive in terms of selecting
the appropriate treatment or effecting the rate of antimicrobial
resistance (Kaki et al., 2011; Wagner et al.,, 2014).

» One systematic review on success stories of implementing ASPs
revealed an overall decrease in antibiotic consumption, due to
a decrease in outpatient antibiotic prescriptions generally, and
specifically for presumed viral infections, and upper respiratory
tract infections (Huttner et al., 2014; Nathwani et al., 2019).

Potential harms = No study or systematic review reported any harm associated with
ASPs.

» One systematic review studying the effect of discontinuation or
narrowing of antibiotic treatment on infection-related mortality
in the intensive care unit (ICU) revealed no difference in mortality
when ASPs were implemented in the ICU (Lindsay et al., 2019).

Cost * |n the long term, antimicrobial stewardship is a cost-effective

and/or cost— tool and feasible by considering implementation costs amortized

effectiveness in relation by reducing antimicrobial consumption to prevent infection with

to the status quo multidrug-resistant pathogens (Ruiz-Ramos et al., 2017; Nicolle,
2014).
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Uncertainty * The implementation of antimicrobial stewardship has no

regarding benefits standardized programme components, implementation strategies
and potential harms or evaluation. Current evidence is insufficient to support

(so monitoring and recommendations for specific programmes or specific programme
evaluation could components. Further evaluation of ASPs, including their specific
be warranted if the components, is required, such as the impact of ASPs on relevant
approach element was adverse outcomes of AMR.

pursued)
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Option 3: Empower and educate the population on the proper use of
antibiotics

Benefits » One systematic review found that the use of information leaflets
in general practice consultations is effective in reducing antibiotic
prescription by general practitioners, and actual antibiotic use by
patients and their intention to consult for future similar episodes of
illness (de Bont et al., 2015).

* One systematic review found that properly educating patients with
written information materials is the most effective way to manage
conjunctivitis and increase patient satisfaction, since its viral and
bacterial etiologies are difficult to distinguish on clinical grounds
alone (Visscher, 2009).

»= Two systematic reviews found that empowering patients through
implementation of patient-centred health-care strategies, such as
shared decision-making, in conjunction with educational initiatives
help to change attitudes and behaviour, and improve access to
and completion of appropriate antimicrobial therapy. This, in turn,
may help to control the development and spread of resistance
to antibiotics (Davey et al., 2002). One of the systematic reviews
found that interventions aiming to involve the patient in decision-
making on antibiotic use for the treatment of acute infectious
respiratory diseases reduce antibiotic use (from 47% to 29%; RR
0.61;95% Cl 0.55—0.68 (Coxeter et al., 2015).

Potential harms » No systematic review was found to show any harm from
empowering and educating patients on the proper use of
antibiotics.
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Cost

and/or cost—
effectiveness in relation
to the status quo

Uncertainty

regarding benefits

and potential harms
(so monitoring and
evaluation could

be warranted if the
approach element was
pursued)

» One systematic review on the impact of educational interventions

to reduce prescription and dispensing of antibiotics in primary
care found that the implementation of educational interventions
is a cost-effective strategy to reduce antibiotic prescription and
dispensing among primary health-care providers. They reported
a reduction in outcome costs, namely, in antibiotic cost and
associated prescription costs (Rocha et al., 2022).

One systematic review on educational effectiveness, target, and
content for prudent antibiotic use, and education of the adult
public through public campaigns can contribute to the habit of
more careful use of antibiotics in outpatients, at least in high-
income countries. They found that multifaceted interventions
involving both physicians (active education through seminars and
visits) and the public (passive education through written material
and mass media) seem moderately more effective than single
interventions (Lee et al., 2015).

One systematic review found that the effectiveness was mixed of
behavioural change interventions through mass media campaigns
to reduce antibiotic misuse and demand for brand-name drugs.
Some patients are less likely to change past habits, even in the
face of new contrary evidence (Lin et al., 2020).
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C. Implementation
considerations

The potential barriers that could influence the successful implementation of these policies or
programmatic options/elements and counterstrategies to overcome these barriers are given in the
table below.

Level Barriers Counterstrategies

Patients
Policy option 1

Patients
Policy option 2

Lack of access to quality health
services

Long waiting times in
overstretched public health
systems

Poverty: patients cannot
afford consultation fees and
diagnostics

Heavy burden of infectious
diseases leading to heavy
antibiotic use

Lack of access to quality health
services

Long waiting times in
overstretched public health
systems

Poverty: patients cannot
afford consultation fees and
diagnostics

Heavy burden of infectious
diseases leading to heavy
antibiotic use

Improve access through equity

Increase staffing levels and
motivation

Ensure social and economic
transformation

Scale up infection prevention
and control (IPC) activities in the
community and health-care facilities

Improve access through equity

Increase staffing levels and
motivation

Ensure social and economic
transformation

Scale up IPC activities in the
community and health-care facilities
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Level

Patients
Policy option 3

Professionals
Policy option 1

EETE S

Low education levels: patients
may not comprehend some of
the educational messages

Poor awareness of dispensers
about the regulation and

risks of irresponsible use of
antibiotics

Counterstrategies

Improve literacy levels by promoting

universal access to quality
education

Educate medicine dispensers
about the regulation and risks of
irresponsible use of antibiotics.
Involve pharmacists in designing

law enforcement activities to ensure
buy-in and commitment to policy
enforcement (Jacobs et al., 2019)

Ensure law enforcement for
antibiotic sales by prescription only
to facilitate compliance and relieve
patient and commercial pressures

Low/poor compliance with =
existing regulatory framework

Professionals .
Policy option 2

= Patient and commercial
pressures — the desire to
maximize profits by pharmacies =
and clinics

Ban inappropriate drug promotion
by drug companies

= |ncentives offered by drug "
promotion companies

Ban unqualified health practitioners
from dispensing antibiotics

= |ack of skilled dispensers

The forces sustaining these
attitudes among professionals are
powerful indeed, so we cannot hope
for perfect solutions. But we can try
what the philosopher, Karl Popper,
called "piecemeal engineering"”.
Things will not change overnight,
but we can take some steps to try
to stop the practice of inappropriate
prescription through education of
the young generation of doctors and
scientists.

Rigidity of some professionals: .
resisting change

Professionals L]
Policy option 3

C. Implementation considerations ]3




Level

Organization
Policy option 1

Organization
Policy option 2

Organization
Policy option 3

System
Policy option 1

System
Policy option 2

EETE S

Lack of appropriate laboratory
facilities, supplies, and skilled
personnel

Lack of appropriate laboratory
facilities, supplies, and skilled
personnel

Rigidity of health-care leaders:
resisting change

Lack of infrastructure and
resources to conduct regular
inspections for retention of
prescriptions in pharmacies by
governmental workers (Jacobs
etal, 2019)

Developing and periodically
updating national guidelines to
support prudent antibiotic

Prescribing is labour intensive,
so it requires institutional and
budgetary support

Counterstrategies

Improve laboratory facilities to
differentiate between viral and
bacterial infections

Improve laboratory facilities to
differentiate between viral and
bacterial infections

The forces sustaining these
attitudes in health-care
organizations are powerful indeed,
so we cannot hope for perfect
solutions. But we can try what the
philosopher, Karl Popper, called
“piecemeal engineering”. Things
will not change overnight, but

we can take some steps to try to
stop the practice of inappropriate
prescription through education of
the young generation of leaders,
doctors and scientists

Invest in the needed infrastructure
with dedicated human resources to
conduct inspections and reinforce
prescription-only policy (Jacobs et
al., 2019)

Ministries of Health should allocate
funds specifically for this activity in
the health budgets

Development partners can be
approached for assistance in the
event there are funding gaps in the
national budget
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Level

System
Policy option 3

EETE S

Limited resources for
implementing awareness
campaigns

Public communication and

key messages are not always
supported by evidence, nor
targeted to conditions for which
inappropriate use is highly
prevalent (Huttner et al., 2014)

Weak AMR surveillance
systems

Weak antibiotic use surveillance
systems

Counterstrategies

Funding agencies should

dedicate sufficient resources for
development, implementation and
evaluation of antibiotic awareness
campaigns (Huttner et al., 2014)

Ensure that experts in health
communication, social marketing
and infectious diseases are involved
in the planning and conduct of

the campaigns and messages

are updated reqgularly reflecting
local misconceptions and context
(Huttner et al., 2014)

Surveillance should be performed
at local and national levels to guide
clinical management and IPC,
monitor treatment guidelines and
update lists of essential drugs
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Annex: Documentation
of search strategy

A. Problem statement

Name of Search terms used Number of
databases relevant
searched studies
retrieved
Google Scholar Irrational use of antibiotics 3
PubMed Inappropriate antibiotic use and prescription 2

B. Options/elements and implementation considerations

Name of Search terms used Number of
databases relevant
searched studies
retrieved
Google Scholar Barriers to implementation of rational antibiotic use 2
PubMed Strategies to address barriers to implementation of 3

appropriate antibiotic use
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C. Policy options

Name of
databases

searched

Google Scholar

PubMed

Google Scholar

Search terms used

2019 data on consequences of AMR relating to
global mortality and morbidity

Antibiotic stewardship program

Antibiotic use among patients or public

Number of
relevant
studies
retrieved
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