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Key message:

The Role of Vaccines in Mitigating

Antimicrobial Resistance in Uganda

Antimicrobial resistance (AMR) threatens the effectiveness of both current and future antimicrobial therapies and further
exacerbates the burden of infectious diseases. Vaccines can prevent infections in the first place and reduce the need for
antimicrobial use, simultaneously addressing key drivers of AMR. It is critical to leverage vaccines and immunization

programs to fight AMR in Uganda.

The Burden of Infectious Diseases and
Antimicrobial Resistance in Uganda:

Uganda, with a population of 48.5 million in 2023,
faces a significant burden of communicable diseases.
Malaria, human immunodeficiency virus (HIV),
tuberculosis (TB), and diarrheal diseases, such as
rotavirus, contribute to high mortality and morbidity
rates (Table 1) (World Bank n.d-a, 2023).

In 2021, of the 47,821 deaths due to bacterial
infections in Uganda, 26,839 were associated with
AMR, while over 5,616 were directly attributable to
AMR. Key AMR pathogens include Klebsiella
pneumoniae, Streptococcus pneumoniae, Escherichia coli,
Staphylococcus aureus, and Salmonella typhi (IHME,
University of Oxford. n.d,; Naghavi et al. 2024).

AMR-related deaths in Uganda surpass those from
respiratory infections, tuberculosis, cardiovascular
diseases, HIV/acquired immunodeficiency syndrome
(AIDS), sexually transmitted infections, neglected
tropical diseases, malaria, and cancers (IHME,
University of Oxford. n.d.).

The AMR problem is particularly concerning in low-
resource settings due to weak healthcare systems,
poor diagnostics, substandard antimicrobials, and
inadequate water, sanitation, and hygiene (WASH)
infrastructure. Only 30.9 percent of Ugandans have
access to basic handwashing facilities, and even fewer
have access to basic sanitation services (Vekemans et
al. 2023;World Bank n.d-b,c).

Inadequate WASH infrastructure promotes the
spread of resistant bacteria, such as E. coli and Shigella
spp., increasing the burden of diarrheal diseases (IHME
2024).

AMR complicates treatment by increasing reliance on
second- and third-line antibiotics and raising health
care costs. In 2021, Uganda's healthcare expenditures
accounted for 4.67 percent of the country's gross
domestic product (GDP), with over 50 percent of
expenses being out-of-pocket (IHME n.d-b; WHO
n.d-b).
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Table I. Mortality Rates for Common Infectious Pathogens in Uganda

Causative pathogen(s) Disease

Number of deaths

Rotavi
otavirus under 5 years of age)

Streptococcus pneumoniae  LRTlIs
M. tuberculosis Tuberculosis

Plasmodium spp. Malaria

HIV AIDS

Diarrheal diseases (in children

10,637 2019
3,794 2021
11,819 2021
15,945 2023
20,000 2023

LRTls: Lower Respiratory Tract infections; HIV: Human Immunodeficiency Virus; AIDS: Acquired Immunodeficiency Syndrome
Source: WHO (2024), IHME (2021), IHME, University of Oxford (n.d.), UNAIDS (2023), GAVI (2018)

Immunization and AMR Strategies

Vaccines play a crucial role in reducing the burden of
infectious diseases and slowing the emergence of AMR.
They reduce the incidence and transmission of infections
and the need for treatment, indirectly tackling a critical
driver of AMR: the overuse and misuse of antibiotics.
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Figure 2: The Role of Vaccines in Addressing AMR

Source: Kalanxhi et al. 2023

Uganda's national childhood immunization program
includes nine vaccines that protect against tuberculosis,
poliomyelitis, whooping cough (pertussis), diphtheria,
tetanus, measles, hepatitis B, Haemophilus influenza B,
cancer of the cervix, and pneumococcal infections
(Ministry of Health, Government of Uganda, 2012). These
vaccines are part of the Expanded Program on
Immunization, which targets approximately two million
children each year (GAVI 2023).

Despite significant progress, further improvements are
needed to ensure that vaccines reach the target
population and maintain subnational coverage across
regions. For example, although all districts have achieved
more than 50 percent coverage of the second dose of
the rotavirus vaccine and the third dose of the
pneumococcal conjugate vaccine (PCV), many are still
below the international target of 90 percent.

In addition to limited financial resources and challenges in
service delivery, vaccine uptake is hindered by poverty,
low literacy rates, sociocultural and religious beliefs,
inadequate information on vaccinations, and restricted
access to health care (Jammeh et al. 2022; Malande et al.
2019).

These obstacles must be addressed through coordinated
efforts by governments, policymakers, health care
providers, and civil society organizations to enhance
vaccine coverage and immunize the population against
common vaccine-preventable diseases.
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The Potential of Vaccines in Curbing
AMR in Uganda

Vaccines can reduce the health and economic burden of
AMR. Modeling estimates suggest that the pneumococcal
conjugate vaccine (PCV) in Uganda can prevent
approximately 80 percent of antibiotic-treated cases of
acute respiratory infections in children under five.
Additionally, the rotavirus vaccine (RotaC) can avert 56
percent of antibiotic-treated cases of diarrhea in children
under two years (Lewnard et al. 2020).

An important vaccine not included in Uganda's national
immunization schedule is the typhoid conjugate vaccine
(TCV). It is projected that over 10 years,a TCV campaign
could avert 75.2 percent of cases and 7| percent of
deaths from fluoroquinolone-nonsusceptible typhoid
fever and 75.9 percent of cases and 73.1 percent of
deaths from multidrug-resistant (MDR) typhoid fever in
Uganda (Birger et al. 2022).

Highlighting the potential of the newly introduced malaria
vaccine, projections show that routine childhood malaria
vaccines with 40 percent efficacy over |0 years could
avert 61 1.13 cases and 1.56 deaths per 1,000 children
(Hamilton et al. 2023). Additionally, preliminary research
from One Health Trust (2024) suggests that the malaria
vaccine could prevent 68,000—153,000 cases of
catastrophic healthcare expenditure over 3—10 years,
saving up to US$1 5.7 million in societal costs and up to
US$ 4.7 million in monetized disability-adjusted life years.
A pilot program for the newly approved RTS, S/ASO|
malaria vaccine in Ghana, Kenya, and Malawi also
supports these projections. A campaign involving more
than 800,000 children between 2019 and 2021 led to a
30 percent reduction in severe malaria cases (WHO n.d-
). The R2 [/matrix-M malaria vaccine was incorporated
into Uganda's national immunization schedule in April
2025 (WHO Regional Office for Africa 2025). By
reducing malaria cases and reliance on antimalarial drugs
and antibiotics, vaccines play a critical role in combating
antimalarial resistance and minimizing antibiotic use.

Recommendations for Leveraging
Vaccination to Address AMR

To fully harness the benefits of vaccines, it is essential to
optimize and increase coverage rates, ensure appropriate
vaccine regulatory mechanisms, and strengthen
healthcare provision and access. The following
recommendations can help inform policy decisions to
improve vaccination and immunization practices and
mitigate the growing threat of AMR,

I. Maintain high coverage of all available vaccines:
Increasing coverage of childhood vaccines, such as PCV,
rotavirus, Bacillus Calmette-Guérin, measles-containing,
and hexavalent (DPT-Hib-HepB) vaccines, would help
reduce antimicrobial use associated with infectious
diseases and the incidence of resistant infections in
Uganda.

2. Expedite the rollout of approved vaccines: The
Ministry of Health should accelerate the rollout of
approved vaccines to reduce the overuse of antibiotics
and alleviate the health and economic burden of
infectious diseases.

3. Enhance collaborations: Boosting collaborative
initiatives between authorities working on AMR and
immunization could foster alignment of national strategies
to incorporate vaccination-specific targets and objectives
in the national action plan for AMR.

4. Develop and implement a comprehensive
communication strategy: Comprehensive
communication strategies aimed at healthcare
professionals and the community can combat
misinformation and enhance awareness about AMR and
the role of vaccines in reducing the additional health and
economic burden from hard-to-treat infections.
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