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Abstract: Background: Antimicrobial stewardship (AMS) programs optimize the use of
antimicrobials and reduce antimicrobial resistance (AMR). This study evaluated the imple-
mentation of AMS programs in Africa using a harmonized regional approach. Methods:
This was an exploratory cross-sectional study across five countries involving 32 hospi-
tals using an adapted Periodic National and Hospitals Assessment Tool from the World
Health Organization (WHO) policy guidance on integrated AMS activities in human health.
Results: This study found baseline scores for AMS core elements ranging from 34% to
79% at the baseline which improved to 58% to 92% at the endline. At baseline, Drugs and
Therapeutics Committee (DTC) functionality in updating facility-specific medicines and
medical devices ranged from 58% to 100%, and this ranged from 79 to 100% at endline.
Classifying antibiotics by WHO AWaRe, classification ranged from 33% to 83% at baseline
and 64% to 100% at endline. Leadership commitment scores were 47% at baseline and
66% at endline. Education and training scores were 42% and 63% at baseline and endline,
respectively. Reporting and feedback scores were 34% at baseline and 58% at endline.
Conclusions: Our study showed that understanding context and standardizing regional
stewardship approaches enhanced cross-country learning and improved AMS implementa-
tion. Although the challenges in Low- and Middle-Income Countries (LMICs) are similar,
they vary by country and can be addressed by strengthening AMS regulatory frameworks
and surveillance systems.

Keywords: antimicrobial stewardship; antimicrobial resistance; core elements of AMS;
regional approach; Africa
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1. Introduction

Antimicrobial resistance (AMR), defined as the ability of organisms to evade the effects
of antimicrobial agents, has posed a significant global public health threat to the treatment
of common infectious diseases [1]. The net effect of AMR is increased treatment costs
through expensive drugs and prolonged hospital stays in addition to rising morbidity and
mortality rates [2-6]. Further, the most severe impact of AMR is felt in low- and middle-
income countries (LMICs), where weak health systems that are already overstretched are
facing a double tragedy as once-treatable conditions are proving difficult to treat [7-9].
The resurge against AMR is placed on antimicrobial stewardship (AMS) programs as a
strategy where collective efforts are geared toward the appropriate use of antimicrobial
agents [10-15]. This is achieved through addressing prescription patterns, preventing
infections, and fostering multidisciplinary collaborations to optimize patient outcomes and
reduce AMR [12,13].

The execution of AMS in LMICs is a hurdle to consider, owing to unique challenges
characterized by resource constraints [16-18], the sparse and fragmented literature, lim-
ited surveillance systems, and human capacity [19-21]. Additionally, access to essential
medicines is often limited but also compounded by high poverty levels that influence
the choice of antimicrobials [22,23]. Furthermore, the disease burden in LMICs is also
high, considering the overcrowding, poor sanitation, lack of access to clean water, low
literacy levels, limited access to quality healthcare facilities, and inadequate diagnostic
capacity, as well as a low health provider-to-population ratio [24,25]. In such settings,
the tendency for self-medication, underdosing, and the use of unregulated medicinal
and herbal agents are rampant, in addition to a reliance on cultural and superstitious
connotations in health [26,27]. Hence, AMS programs in LMICs require an innovative
broad-based approach that incorporates appropriate measures to the existing contextual
challenges [27,28].

A review of the AMS interventions applied in LMICs demonstrates that multifaceted
actions such as education, training, guideline development, multidisciplinary case-based
approaches, and policy advocacy, among others, are effective in combating AMR [29-31].
The training and education approach aims to improve awareness among the public and
healthcare workers on the importance of rational and appropriate antimicrobial use in
addition to the simple but impactful actions that can be taken to derail the AMR pan-
demic [32-35]. For example, the use of the WHO Access, Watch, and Reserve (AWaRe)
classification of antibiotics is targeted at health providers [36]. The AWaRe classification of
antibiotics was established by the WHO to optimize antibiotic use and monitor the success
of the implementation of AMS programs to address inappropriate prescribing [37-39].

The other approach involves the development and dissemination of AMS policy guide-
lines, where local and external experts combine efforts to provide evidence-based guidelines
that suit local contextual needs, the prevailing epidemiology and antimicrobial agents,
resources, and the capacity of healthcare systems in LMICs [40]. The guidelines promote
a standardized approach to AMS to leverage consensus implementation and monitoring
that matches resource constraints [41]. Additionally, another critical strategy to combat
AMR is the establishment of multidisciplinary AMS teams at the national, sub-national,
and facility levels, comprising infectious disease specialists, microbiologists, nurses, clinical
pharmacists, medical officers, healthcare leaders, and other professionals [29,42—44]. The
teams have diverse roles depending on their establishment level, but those at the facilities
are meant to synthesize national guidelines into simple actionable items for their facilities
in order to monitor disease and AMR trends. Comprehensive AMS strategies among
LMICs are exemplified by South Africa’s AMR national strategic plan [45], and by similar
documents from other countries [46-51].
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The impact of AMS interventions in LMICs has been progressive, but the evidence is
limited. Process outcomes such as change in knowledge and practices regarding antimicro-
bial use are notable [34,52-54]. Guidelines restricting the prescription or sale of particular
antimicrobials have been effective in some countries [55]. Multifaceted interventions have
improved prescribing patterns and use of antibiotics [56,57]. In Kenya, the execution of
AMS guidelines led to a decreased proportion of patients operated on without appropriate
prophylaxis [58], while in South Africa and Ghana, the introduction of clinical pharmacist
experts introduced the disciplined use of antibiotics [31,59]. Consequently, it is not easy to
establish a reduction in AMR rates due to limited longitudinal studies in LMICs, though
some reports have indicated a decrease in Surgical Site Infections (SSIs) [59,60].

In addition, there is a need to improve coordination across facilities, as the fragmenta-
tion of health services across tiers of government and service providers is challenging to
the implementation of uniform AMS programs. Other variable lessons gained include the
findings that a multifaceted approach is critical in LMICs, where interventions are not only
tailored to suit the needs of specific countries but also broad enough to meet the require-
ments within the broader integrated healthcare system [61]. Moreover, interdisciplinary
collaborations have fostered shared responsibility, but wider stakeholder engagement is
crucial to maintaining the momentum gained so far [62]. Further, multi-country evaluation
strategies would be ideal to compare implementation approaches, process, and outcome
measures [63].

Therefore, in this study, we evaluated the pre- and post-program implementation of
AMS programs across five African countries based on the modified WHO Periodic National
and Healthcare Facility Assessment Tool.

2. Results

The countries” readiness to implement AMS programs was assessed based on the
modified WHO AMS Periodic Assessment Tool, which included the following AMS core el-
ements: Drugs and Therapeutics Committees (DTCs), Infection Control Committees (ICCs),
or antimicrobial stewardship (AMS) committees; leadership commitment; accountability
and responsibility; AMS actions; education and training; monitoring and surveillance;
reporting and feedback (Figure 1).
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Figure 1. Average performance by country regarding WHO AMS core element indicators.
DTC = Drug and Therapeutics Committee; ICC = Infection Control Committee; AMS = antimi-
crobial stewardship. Colors code: Green = high, Yellow = moderate, and Red = Poor scores.
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The average scores across the core elements for the assessed hospitals ranged from
34% to 79% and 63% to 92% for the baseline and endline assessments, respectively. The
baseline assessment averages showed low performances in leadership and commitment
(47%), education and training (42%), and reporting and feedback (34%) for all five countries.
On average, improvement was notable in DTC functionality (21%), accountability and
responsibility (20%), AMS actions (22%), education and training (26%), and reporting and
feedback (24%). None of the assessed countries reported having a fully functional AMS
program when assessed across all the core elements (Figure 1).

2.1. Functionality of Drugs and Therapeutics Committees in Surveyed Hospitals

All hospitals across the five countries had DTCs, AMS committees, and ICCs in place
at the end of the implementation period. However, in assessing the functionality of the
DTCs, not all hospitals assessed had updated the medicines and medical devices list or
classified their antimicrobials by the WHO AWaRe categorization as shown in Figure 2. All
five countries recorded an improvement in DTC functionality from the baseline to endline
of the study (Figure 2).
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m Has the hospital’s DTC updated the health facility-specific medicines and medical devices?
Is the hospital’s antimicrobial list categorized by WHO AWaRe?

Figure 2. Availability of updated health facility-specific medicines and medical devices and classifica-
tion of antibiotics by WHO AWaRe categories.

2.2. Leadership Commitment to Supporting AMS Programs in Surveyed Hospitals

AMS was identified as a priority by hospital management/leadership in all countries,
with an average score of 47% at baseline and 66% at endline. The average score for AMS
activities being included in the facilities” annual action plan was 49% at baseline and 68%
at endline, with scores ranging from 25% to 81% and 55% to 81% at baseline and endline,
respectively. This study found that the average scores for the presence of a mechanism to
regularly monitor and measure the implementation of AMS activities were 57% at baseline
and 69% at the endline. Average scores of 19% and 43% were recorded at the start and
end of the implementation period with regard to dedicated financial support for the AMS
action plans. Countries’ scores on financing the plans ranged from 8% to 33% at baseline
and 13% to 64% at endline.

2.3. Accountability and Responsibility in Surveyed Hospitals

At the end of the implementation period, all the five countries reported having multi-
disciplinary AMS committees with clear terms of reference (TORs) operating at various
levels, from partially to fully implemented, in all the assessed hospitals. Four countries
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reported an improvement in the AMS committees, the only exception being Mozambique
(Figure 3). However, not all the AMS committees reported meeting on a regular basis.

Mozambique
Malawi
Zambia

Tanzania

Figure 3. The presence of a multidisciplinary AMS committee in the healthcare facilities with clear
terms of reference.

2.4. AMS Actions in Surveyed Hospitals

Eighty percent of the hospitals assessed reported having STGs during the endline
assessment, recording a 14% increase from the baseline. However, there was no improve-
ment reported in the review of guidelines based on evidence. On the pre-authorization
of antibiotics based on the AWaRe classification, baseline scores ranged from 25% to 67%
while endline scores ranged from 57% to 92% across the countries (Figure 4). There was a
decrease in the percentage of facilities reporting having access to laboratory and imaging
services to support AMS interventions. Eighty percent of the hospitals reported having
IT services, tally cards, or other inventory control tools available that could be used for
data gathering to support AMS activities. At the end of the implementation period, no im-
provement was noticed in hospitals having a written policy/set of guidelines that required
prescribers to document the indication and antibiotics prescribed when compared to the
baseline (Figure 4).

Country Malawi Mozambique Rwanda Tanzania Zambia Average

AMS action Indicators Baseline  |Endline Baseline  |Endline Baseline  |Endline Baseline  |Endline Baseline  |Endline Baseline |Endline
Standard atthe 63 81 81 78 7 36 73 88
facility

Guidelines reviewed and updated periodically
based on the availability of new evidence

Regular review/audit of specified antibiotic therapy
or clinical conditions at the healthcare facility

Healthcare facility formulary specifies lists of
antibiotics in AWaRe classifiction that require
approval by a designated team or person (pre-
authorization)

Healthcare facility has access to laboratory and
imaging services (on-site or off-site) that can be
used to support AMS interventions

IT services, tally cards, or other inventory control
tools available that can be used to support data
gathering to support AMS activities

Healthcare facility has a written policy/guidelines
that requires prescribers to document the indication
and antibiotics prescribed in a prescription
chart/medical records
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74

Figure 4. AMS actions across surveyed hospitals.
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2.5. Education and Training of Healthcare Workers in Surveyed Hospitals

On average, 56% of assessed hospitals had included education programs on topics
such as optimizing antibiotic use, prescribing, dispensing, and administering antibiotics in
their staff induction training, and 20% reported offering continuous in-service training or
continuous professional development on AMS and infection prevention and control (IPC)
to hospital staff as at the end of the implementation period (Figure 5).

69%

96%
67%

50%
67%

70%
63%

56%
56%

73%
35%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

H Endline mBaseline

Figure 5. Hospitals offering continuous professional development regarding AMS to staff.

2.6. Monitoring and Surveillance of Antimicrobial Use and AMR in Surveyed Hospitals

The assessment revealed that the hospitals’ capacities for regular prescription audits
and point prevalence surveys to assess the appropriateness of antibiotic prescribing were
below 75% at the beginning and end of the implementation period.

At the end of the implementation period, 68% of the health facilities assessed reported
regularly monitoring the quantity and types of antibiotics used; 83% regularly monitored
shortages/stock-outs of essential antimicrobials; and 57% had a mechanism to report
substandard and falsified medicines and diagnostics. With respect to regularly monitoring
antibiotic susceptibility and resistance rates, only 63% reported the capacity to perform
AST for a range of key indicator bacteria at the endline compared to 52% at the baseline.

2.7. Reporting Feedback Within the Healthcare Facilities

Concerning AMS committees analyzing and reporting on the quantities of antibiotics
purchased or prescribed, the scores were 17% to 88% at baseline, while the endline scores
ranged from 42% to 88% (Figure 6). At the end of the implementation period, 62% of
the assessed hospitals had the capacity to develop, aggregate, and regularly update their
antibiograms, compared to 48% at the baseline. Low scores were recorded with respect
to linking the reported healthcare-associated infections (HAIs), antimicrobial use, AMR,
patient outcomes, and quality of care (baseline scores of 8% to 58% and endline scores of
30% to 65%).
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Country

Malawi Mozambique Rwanda Tanzania Zambia Average Score

Baseline Endline Baseline Endline li dli Endline Baseline Endline Baseline (Endline

AMS committee/ relevant team analyze
and report on the quantities of
antibiotics
purchased/prescribed/dispensed to
prescribers and health-care facility
management

75 65 88 88 48 50 17 42 58 86 57 66

AMS committee/relevant team review,
analyze and report on antibiotic
susceptibility rates and key findings
shared with prescribers

50 75 50 50 25 52 50 46 67 71 48 59

Healthcare facility develop and
aggregate antibiograms and regularly
update them

25 80 88 88 28 43 42 38 58 64 48 62

Systems linking the monitoring and
reporting of healthcare- associated
infections (HAls), antimicrobial use,
AMR, patient outcomes and quality of
care exist

38 65 58 50 35 30 50 38 8 61 38 49

Figure 6. Reporting feedback within healthcare facilities. Green = High Scores Yellow = Moderate
Red = Low Score.

3. Discussion

To the best of our knowledge, this is the first study that has utilized a regional approach
to strengthening the implementation of sustainable AMS programs in five countries in East,
Central, and Southern Africa.

In this study, the core elements of AMS had suboptimal scores at baseline but scored
high at endline, and this was contrary to suboptimal performance across all the core ele-
ments of AMS in hospitals in a study performed in Ghana [64]. Our study further found
that all the hospitals had DTCs, but their functionality scores were low at baseline and
improved at the endline stage after implementation of interventions. The presence of DTCs
in studies conducted elsewhere showed remarkable differences across countries, for exam-
ple, a low functionality of DTCs was shown in Zambia, whereas a lack of AMS programs
was reported in some selected facilities in Nigeria [14,65]. A study in Nigeria found that
hospitals had DTCs but lacked AMS and IPC committees [65], and it is well known that
facilities that lack AMS committees tend to fail to implement AMS programs [43]. IPC
committees are important to establish and implement IPC core elements and measures in
hospitals [66-69].

Our study found low leadership commitment, accountability, and responsibility at
the baseline stage, which also improved at the endline stage after interventions. These
core elements foster a sense of responsibility among healthcare professionals for ensuring
adherence to antimicrobial prescribing guidelines and minimizing the development of
AMR. Evidence has shown that leadership is responsible for operating AMS programs
by providing and prioritizing resources needed for AMS activities [70]. Strong leadership
engagement is critical to the effective implementation of AMS programs in hospitals [71].

The present study revealed that AMS actions in the surveyed hospitals improved after
the interventions, with hospitals reporting a 14% increase in having STGs, an improvement
in implementing the WHO AWaRe classification of antibiotics, and having guidelines that
required prescribers to document the indication and antibiotics prescribed in prescriptions
at health facilities. These reported improvements reveal the significance of implementing
AMS programs in hospitals to promote the rational use of antimicrobials, including foster-
ing conformity to the WHO AWaRe classification of antibiotics [72,73]. Despite variations in
the scores across countries, our findings indicate an improvement in AMS actions from the
baseline to endline of the survey. This reiterates the need for the continuous strengthening
of AMS teams beyond their establishment.

In this study, the education and training of healthcare workers regarding AMS was
low during the baseline survey and improved at endline. Studies have demonstrated that
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education is an important component of AMS interventions and promotes the rational
prescribing and use of antimicrobials [32,33,70,74,75]. Education and training using the
WHO health workers’ training curriculum and framework is critical in improving aware-
ness and knowledge of AMR, leading to the optimization of antimicrobial use [30]. Further,
instigation of training in healthcare facilities is essential to improve the awareness and
understanding of AMR among healthcare workers [76,77]. Educational programs for new
healthcare workers should include the optimization of antimicrobial use, prescription,
dispensing, and administration [30]. Furthermore, hospital staff must enroll in continuing
professional development education concerning AMR, AMS, and IPC [30].

The performances in the two core elements of monitoring and surveillance and ac-
countability and responsibilities recorded improvements across all five countries at the end
of the implementation period. One country reported full implementation for both core
elements, while the other four countries demonstrated that both core AMS interventions
were partially implemented and needed attention for strengthening. The performance
in accountability and responsibility could possibly be attributed to the inclusion of AMS
activities in hospital plans, the establishment of AMS committees with terms of reference
(ToRs), and the existence of dedicated champions for AMS activities in most of the assessed
hospitals. Although most of the assessed hospitals in these countries had costed action
plans, there was no dedicated financial support for AMS interventions. For the sustainable
implementation of AMS programs, there is a need to provide financial support for AMS
activities in hospitals [14,36,64,78]. This is in line with other reports, which indicated that
despite many countries having the NAPs in place, very few succeeded in the implementa-
tion stage due to inadequate funding for the activities [79]. Furthermore, variations can also
be associated with the enrolment of hospitals in some countries that had no pre-existing
structured AMS programs, compared to others which already had pre-existing AMS pro-
grams. Lastly, the level of hospitals (secondary versus tertiary) can also account for the
variations in the AMS performance obtained across the countries.

The implementation status of AMS programs in the five countries varied. While the
countries have made progress in establishing and implementing AMS programs, there
are significant challenges in fully operationalizing the programs. The lack of human
and financial resources, AMS education and training, antibiograms, and the inadequate
enforcement of regulations to promote rational antibiotic prescriptions remain huge barriers
to implementing and achieving AMS activities and goals [71,80]. It should be reiterated
that antibiograms are useful in fostering appropriate empiric treatment of infections in
hospitals [81]. However, unreliable or a lack of antibiograms is a hindrance to the effective
implementation of AMS [82]. The DTCs provide an opportunity for a strong and sustainable
foundation for the implementation of AMS programs within and across countries by
fostering (among other AMS interventions) the generation and utilization of antibiograms
to guide rational antimicrobial prescriptions.

Study Limitations

Since the study was conducted across five countries, the practices and resources in
these hospitals may differ and could affect the findings. Therefore, generalization to all
African countries should be made cautiously. We are also aware that cross-sectional studies
may have limitations due to a lack of generalization, information bias, and difficulty in
establishing causality. Due to funding and time limitations, the potential impact of using
this model on patient outcomes, behavior change, and the rational use of antimicrobials
could not be determined. Additionally, staff attrition in hospitals during the implementa-
tion period may have had an impact on feedback during the endline survey. Furthermore,
multicountry evaluation strategies and studies would be ideal to compare implementation
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approaches, processes, and outcome measures. However, this study highlights the impor-
tance of instigating AMS programs to combat AMR, as evidenced by the improved scores
after the AMS interventions.

4. Materials and Methods
4.1. Study Design and Site Selection

Exploratory cross-sectional studies were performed at the beginning and the end of the
project in five countries across 32 hospitals. The countries included Malawi, Mozambique,
Rwanda, Tanzania, and Zambia. The included hospitals were five from Malawi, four from
Mozambique, eleven from Rwanda, and six each from Tanzania and Zambia (Table 1 and
Figure 7). The aim of the project was to strengthen AMS programs in the five countries un-
der the World Bank-funded Strengthening Pandemic Preparedness Project. The project ran
from February 2022 to December 2023. The WHO, US Centers for Disease Control and Pre-
vention (CDC), and ECSA-HC have recommended the Core Elements for AMS to support
the establishment and implementation of effective AMS programs [83,84]. The guidance
documents further outline the structural and procedural components, competencies, and
resources that are associated with successful AMS programs.

B.

Figure 7. Map indicating surveyed countries (A) and distribution of surveyed hospitals (B).
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Table 1. Demographic profiles of assessed hospitals.
Country Hospital Level Number of Hospitals
. Tertiary 2
Malawi Secondary 3
Mozambique Tertiary 4
Secondary 7
Rwanda Tertiary 4
Tanzania Secondary 6
. Secondary 2
Zambia Tertiary 4
Total 32

The targeted countries were part of the Strengthening Pandemic Preparedness Project.
The individual countries, through their Antimicrobial Resistance Coordinating Committees
(AMRCC:s), were engaged to select the hospitals that were involved in the project. All the
countries purposively considered hospitals that had basic microbiological capacities to
support AMR surveillance, which included secondary- and tertiary-level hospitals.

4.2. The Approach

Countries developed national guidelines, adapting from global and regional guidance
as well as accompanying training packages on establishing AMS programs in healthcare
settings, with the subsequent identification of participating hospitals. The selected hospitals
were requested to establish AMS committees with clear terms of reference and invited to
develop action plans on how they intended to implement AMS activities. This was set up
to tailor interventions based on country and healthcare facility contexts. Hence, some of
the activities involved the conducting of the baseline and endline surveys. The baseline
survey was used to assess initial capacity to better understand the needs and priorities of
AMS and guide the development of action plans, while the endline survey was used to
review the impact of the activities that were implemented on AMS.

4.3. Data Collection Tool

Though there are several tools to assess AMS activities in countries, the countries
agreed upon and selected the validated adapted Periodic National and Healthcare Facility
Assessment Tool from the WHO policy guidance on integrated AMS activities in human
health [14,85]. The tool was modified to capture the necessary components for AMS
implementation.

Using the modified validated Periodic National and Healthcare Facility Assessment
Tool from the WHO policy guidance on integrated AMS activities in human health [85],
the countries conducted baseline assessments and developed implementation plans based
on their findings. They then proceeded with the implementation of the activities and
monitored their progress throughout and at project completion. Six WHO AMS core ele-
ments and an additional core element on drugs and therapeutic committees were assessed.
Each core element had several components of assessment or indicators. These included
general (presence of DTCs and IPC and AMS teams), DTC functionality, leadership commit-
ment, accountability and responsibility, AMS actions, education and training, monitoring
and surveillance, and reporting and feedback within the hospitals. However, under each
core element, the countries agreed on selected indicators that they considered to be key
for monitoring
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4.4. Baseline Assessment

Face-to-face interviews were conducted by four data collectors per hospital, and the
information was verified from existing sources and records in the hospitals. The data
collectors were trained in how to collect data and enter it into the assessment tool. The data
collectors or assessors were members of the AMRCC in their respective countries. During
this process, the ECSA-HC and other experts from the selected countries provided technical
assistance and guidance to the AMRCCs. The data collected were entered into tablets
and computers, with access strictly limited to authorized personnel. The data collected
during this phase were used as reference points for comparison with post-intervention data
(Figure 2).

4.5. Implementation of the Project

After the gap analysis was conducted at the hospital level in the project countries,
context-specific and tailored action plans were developed to address the gaps. For sus-
tainable capacity building, a regional peer-to-peer model was embedded in the capacity
building process to facilitate benchmarking and peer-to-peer (country-to-country /site-to-
site) learning based on the level of the existing capacity or capability for the different core
elements in AMS. The implementation process adopted a stepwise approach (Figure 8)
to support the five project countries in building their capacities for AMS programs in the
selected facilities. The activities involved document development such as AMS guidelines
and training manuals, treatment guidelines, local antibiograms, and the classification of
antibiotics according to WHO AWaRe. Other activities included the orientation of hospital
leadership on AMS, training of health workers in AMS/AMR, conducting point prevalence
surveys, antibiotic prescription audits, analysis, and the use of locally generated data for
the review of action plans and decision making. Throughout the implementation phase,
a regional approach was followed by the implementing team, led by AMRCC members
in each country. The teams monitored the process to ensure interventions were imple-
mented as planned. Peer-to-peer cross-country learning and experience sharing by regional
experts for the participating countries was adopted for lesson learning throughout the
implementation period. The stepwise process adopted is summarized in Figures 8 and 9.

Generation,
{ | Analysis, and Use
. Building Capacity at of Data
| National and Facility Increased datafor
4 Strengthening Level decision making—
=l National and Facilil’y . Tfajlﬁllg materials PPS, antibio grams
Structures and development for *Review of policies
Baseline Capacity Processes AMS and AMR and treatment
Assessment «Cuidelines and *Training of trainers guidelines
*Conduct AMS action planson AMS for AVIS * Rat.-io.na.l use of
baseline assessment developed ¢ Fa.cﬂ.lty-le'.\{el_ antibiotics
*Frameworks for cascadetraining
AMR Surveillance ¢ Implementationof
actionplans on
AMR and AMS

Figure 8. Regional approach to establishment of antimicrobial stewardship programs.
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Figure 9. The stepwise approach to establishing an antimicrobial stewardship program at a health-
care facility.

4.6. Post-Intervention Data Collection (Endline Assessment)

Following the implementation of the interventions identified, post-intervention data
were collected using similar methods and tools employed during the baseline data collection
phase. The data captured the changes resulting from the interventions and provided a basis
for evaluating the effectiveness of the regional approaches employed. The findings in the
post-intervention phase were used to develop sustainable AMS programs (Figure 9).

4.7. Data Analysis

The information collected was entered into the Microsoft Excel WHO self-scoring
assessment tool. The tool then generated a summarized score based on the eight core
elements of the survey. Subsequently, all the responses were grouped into eight themes
under each core element. Following this, thematic analysis was conducted to analyze all
the responses thoroughly.
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The answers were ranked from 0 to 4, where 0 meant “No”, 1 meant “No, but a
priority”, 2 meant “Planned but not started”, 3 meant “Partially implemented”, and 4
meant “Yes (Fully implemented)”. When the total AMS score fell between 0.0 and 49.9%,
it meant that the AMS program was either non-functional or operating poorly and that
it needed to be given priority care. A score of 50-79.9% meant that the AMS program
was only partially operational and required support to be strengthened, whereas a score
between 80 and 100% meant that the AMS program was fully established and operating as
intended, but it still needed ongoing assistance to be sustainable [14,85].

5. Conclusions

This study found suboptimal performance of all hospitals in the surveyed countries
regarding the core elements of AMS during the baseline phase. However, there was
an improvement in the performance of hospitals across all core elements of AMS after
interventions were instigated. The selected countries made efforts to establish AMS pro-
grams by implementing national AMS programs that included the development of national
guidelines, education, and training approaches for healthcare workers through a stepwise
approach to the implementation of AMS programs. These programs required a stepwise
approach and flexibility due to the complexity of medical decision making surrounding
antibiotic use, the diversity of healthcare system capacities, and the variability in the size
and types of care. The overall strengthening of health systems is required for the successful
implementation of the AMS programs. Collaboration between countries and international
organizations can facilitate the development and implementation of effective AMS pro-
grams in sub-Saharan Africa. This is through providing sustainable regional networks,
aiding in the development of context-specific regional and national guidance documents,
the utilization of regional resources and partnerships to enhance north-to-north lesson
learning, and sharing platforms for better health outcomes for patients.
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