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Abstract

Objectives: Currently there is limited knowledge regarding antimicrobial utilisation patterns among
public hospitals in Eswatini. This is a concern given rising resistance rates among African countries.
This study aimed to address this by determining antimicrobial utilisation patterns using a point
prevalence survey (PPS) methodology at Raleigh Fitkin Memorial (RFM) Hospital. The findings would
be used to identify potential interventions to improve future antimicrobial utilisation. Method: A PPS
was conducted using a web-based application (App). Antimicrobials were categorised according to
the World Health Organization (WHO) Access, Watch, and Reserve (AWaRe) classification. Each
ward in the hospital was surveyed in one day using patient files. All patients in the ward, admitted by
08h30 on the day of the survey, were included. Ethical clearance was granted by the university and
Eswatini Ethics. Results: Overall, 68 patient files in 12 wards were surveyed, with 88.2% (60/68)
receiving at least one antimicrobial. The most widely prescribed antimicrobials were amoxicillin
(24.5%), and ceftriaxone IV (21.6%), mostly from the Access group (69.9%), and zero from the
Reserve group. In the past 90 days prior to admission, most patients (60.3%; 41/68) were not
receiving any antimicrobials. Of concern was that antimicrobial use was empirical for all patients
(100%) with mostly parenteral administration (88.3%; 91/103). In addition, the majority of surgical
prophylaxis patients (80%; 12/15) were given an extended course post surgery. There was also no
documented switch or stop dates, or patient culture and drug sensitivity results. Conclusion:
Antimicrobial utilisation is high at RFM hospital. Identified targets for quality improvement
programmes include encouraging earlier switching to oral antimicrobials, reducing extended use for
surgical prophylaxis and encouraging greater sensitivity testing and documentation stop dates. The
development of the App appreciably reduced data collection times and analysis, and would be
recommended for use in other public hospitals.

1. Introduction

The management of infectious diseases relies on the appropriate use of antimicrobials to reduce
subsequent morbidity and mortality [1]. However, as the effectiveness of a number of antimicrobials is
decreasing through increasing antimicrobial resistance (AMR) rates [2], the world is facing a major
predicament of how infections will be treated in the future, with increasing AMR increasing morbidity,
mortality and costs [3-7]. This has resulted in a number of global strategies to try and reverse rising
AMR rates. This includes the development of the One Health Approach by the World Health
Organization (WHO) in September 2017 and the launch of National Action Plans (NAPs) to reduce
AMR, including the Kingdom of Eswatini [8-11]. The WHO defines ‘One Health' as an approach



whereby multiple sector stakeholders design and implement programmes, legislation, research and
policies with the intention to achieve better public health outcomes by addressing health threats
amongst humans, animals and the environment as a unit [11,12]. A key area is the need for up-to-
date antimicrobial usage and surveillance data.

The 2011 Global Antibiotic Resistance Partnership — South Africa (GARP-SA) situation analysis
identified the need for a response to address rising AMR levels and the increasing number of
multidrug resistant bacterial infections among healthcare settings in South Africa [13,14]. According to
Mendelson and Matsoso and others [15,16], baseline antimicrobial use data can help identify
pertinent programmes to improve future antimicrobial use and reduce AMR [5,16].

The WHO Global Strategy for Containment of Antimicrobial Resistance states that AMR is fuelled by
inappropriate use of antimicrobials, especially overuse and misuse for minor infections as well as
incomplete treatment courses [17]. A surveillance study conducted by Systems for Improved Access
to Pharmaceuticals and Services, Management Sciences for Health (SIAPS-MSH) in Eswatini
indicated that at least 52% of patients were prescribed at least one antibiotic in 2015, which is much
higher than the recommended 20-26% by the WHO in ambulatory care [18]. Since then, the final draft
of the Kingdom of Eswatini NAP to curb AMR was made available at the end of 2017, with the
Government fully committed to curbing the spread of AMR in the country [8]. This is needed given the
findings in ambulatory care in 2015 [18], from a study undertaken in Piggs Peak Government Hospital
between 2014 and 2015 showing that the physicians in the hospital prescribed a range of antibiotics
to treat patients with community acquired pneumonia with limited following of current national
guidelines [19].Ncube et al (2020) identified a general need to improve the prescribing of medicines in
the Kingdom given the extent of inappropriate prescribing [20].

Consequently, this study aimed to build on these studies and the recent draft of the NAP by
determining the prevalence of antimicrobial consumption using the PPS method at Raleigh Fitkin
Memorial (RFM) Hospital in Eswatini. The objective was to identify potential areas for quality
improvement programmes in this leading hospital in the Kingdom. RFM currently has an Infection
Prevention and Control (IPC) officer who is part of an ongoing Antimicrobial Stewardship (AMS)
Committee. In addition, the pharmacy reviews all inpatient prescriptions on a daily basis and is the
secretariat of the AMS committee. However, the IPC committee has recently been inactive.
Consequently, implementation of recommendations from the AMS committee are currently a
challenge in Eswatini. It is anticipated that this research will help to address this as well as
recommend areas for AMS activities in line with the goals of the national NAP.

2. Materials and Methods

2.1 Study design

This was an observational, descriptive quantitative study with a PPS design using a purposely
developed App. This builds on similar methodology to measure prevalence among public sector
hospitals in Botswana and subsequently across South Africa using the purposely developed App [21-
24].

2.2 Study population and sample

RFM has 350 beds, which is less than the WHO upper limit of 500 hospital beds for sampling.
Consequently, no sampling was applied as all in-patients were eligible to participate in the study.
Each in-patient ward within the hospital was surveyed only once. Although the wards in the hospital
were not all surveyed on the same day, all beds in one single ward were completely surveyed on one
single day. In cases where data collection was interrupted by ward rounds, files not completely
surveyed were collected later to complete the survey, as all file numbers were captured, as well as
the time of admission to allow for patient reviews to proceed during ward rounds. This was to ensure
that the denominator (number of admitted patients) is calculated correctly and reflects only those
patients admitted by 08H30 on the day of the survey.

In-patient hospital wards were categorised into the following 12 disciplines: Paediatric ward, neonatal
ward, adult male medical ward, adult female medical ward, COVID-19 ward, adult male surgical
wards, adult female surgical wards, paediatric and adult intensive care unit, private ward, labour ward,
post-partum ward, and gynaecological ward. These were further categorised into 6 wards (Table 1).
However, some wards had no patients at the time of the study for various reasons. The private ward



was closed so that critically ill female medical ward patients could be transferred to it as the roof in the
female medical ward had collapsed and was being renovated at the time of the study. The
gynaecology ward was also closed at the time, with all patients referred to another hospital.
Furthermore, patient admissions were being reduced where possible in line with COVID-19 protocols.

The study population included all neonates, paediatric and adult in-patients who were in the ward at
08h30 on the day of the survey. For the purpose of calculating the point prevalence of antimicrobial
use, basic data was collected on all patients, and this served as the denominator. The denominator
data was the total number of inpatients at 08h30 in the ward surveyed and the total number of beds in
the ward surveyed. Detailed data was subsequently collected for only those patients who were on
antimicrobial therapy, which served as the numerator. This included patients taking one or more of
any of the antimicrobials, except topical antimicrobials, antituberculosis treatments and antivirals
chronically.

For surgical patients, the administration of any prophylactic antibacterial was recorded if administered
during the previous 24 hours. The reason for this was to code the duration for example, prophylaxis,
as either 1 dose, 1 day, or >1 day. This was because previous studies among low- and middle-income
countries (LMICs), including African countries, had shown prolonged administration of antimicrobials
for surgical prophylaxis, which is a concern [25-29]. Definitions for medical prophylaxis were similar to
other studies [21,22,24,30].

2.3 Data collection

Data was collected over a period of two weeks (25 January 2021 to 8 February 2021) and completed
all wards within this time frame. Patients’ medical files served as the main data collection source.
Data was collected by reviewing patient medical records and information was captured on the data
collection instrument (web-based App, on a Knack platform) [22,24]. This included data on previous
antibiotic use when available in the patients’ notes. No patient was interviewed and any lack of
information in the file, was recorded as such.

The researcher collected the data with a team of third year pharmacy technician students who were
completing their pharmacy diploma in August 2021. The students were trained on the data collection
procedures, 8 hours in total, spread over 2 days. Training was given in the form of an oral
presentation with practical illustrations, using examples, where all data collectors were given the exact
procedure for collecting the relevant data from the patients’ medical files. The training also included a
mini pilot study involving all data collectors to determine if they fully understood the data collection
instrument. The data collectors were also given an opportunity to explore and use the App on their
phones for a week before actual data collection commenced, to enhance their familiarity with the App
and the electronic data collection instrument.

2.4 Data analysis

The data was captured on the web-based App and exported to Microsoft Excel® spread sheets. Data
was checked for accuracy and correctness prior to analysis using SPSS Version 20 for Windows, in
consultation with a statistician. This was a descriptive, explanatory analysis since the study was
quantitative. Categorical variables were calculated as frequencies and percentages.

Antimicrobials prescribed were analysed according to the WHO Anatomical Therapeutic Chemical
(ATC) classification (ATC level 5) [31], the dose, frequency and route of administration.
Appropriateness of the prescribed antimicrobials with guidelines were evaluated based on the
national Essential Medicines List (EML) and Standard Treatment Guidelines (STGs) [32], with
adherence to guidelines increasingly seen as good quality prescribing in hospitals [33-35]. We also
assessed antimicrobial utilisation based on the WHO AWaRe list (Access, Watch and Reserve) [36].
The Access list of antibiotics are recommended first-line or second-line treatments for key infections
and should be routinely available, with those in the Watch list recommended first- or second-choice
treatments for specific infections with a greater potential for antibiotic resistance. Those in the
Reserve list should be last resort antibiotics used under specialist guidance due to concerns with
resistance development [36]. The AWaRe list is increasingly being used across countries and settings
to improve future antimicrobial prescribing [23,37-40].

In addition, whether antibiotic sensitivity analysis was requested and subsequently acted upon, and
whether treatment was empiric or not. Alongside this, the route of administration with concerns that



prolonged intravenous administration can increase the length of stay in hospitals adding to the costs
[41,42].

2.5 Ethical approval

Ethical approval from the Sefako Makgatho University Research Ethics Committee
(SMUREC/P/121/2020: PG) and the local national Eswatini National Health Research Review Board
(ENHRRB-FWA00026661/IRB00011253). Permission was thereafter obtained from the Hospital
Administrator of RFM Hospital, with patient confidentiality strictly maintained. Authorised personnel in
the wards were given an explaination about the purpose of the study and given assurance regarding
the confidentiality of patients personal health information.

3. Results

3.1 Overview of patient demographics

A total of 68 in patient files were surveyed from the 12 wards, which were categorised as shown in
Table 1. There were 71 potential patient records at the time of the survey; however, for 3 patient
records, data capturing was incomplete, hence excluded from the final sample and analysis. The adult
surgical ward had the most patients admitted (32.4%; 22/68), including 59.1% (13/22) male and
40.9% (9/22) female patients. Overall, 88.2% (60/68) of the patients whose medical records were
reviewed, were prescribed at least one antimicrobial. Of the 60 patients prescribed an antimicrobial,
65% were females and 35% were males.

Table 1:
hospital (n=68)

Wards categorisation for surveyed patient files at Raleigh Fitkin Memorial

Category of wards In-patient hospital wards N:ant'il:rt;f
Adult ICU Intensive care unit 2
Adult medical ward Private ward 0

Female medical ward 6
Male medical ward 2
Isolation COVID-19 ward 3
Adult surgical ward Female surgical ward 9
Male surgical ward 13
Neonatal medical ward Special care and neonates 17
Obstetrics and Labour ward 0
gynaecology ward Postpartum ward 9
Obstetrics and gynaecology ward 0
Paediatric medical ward | Children's ward 7
Total 68

3.2 Antimicrobial Utilisation

The summary of antimicrobials utilised per ward category is shown in Table 2. A total of 103
antimicrobials were prescribed to the 60 patients. Patients in the adult surgical wards were prescribed
the most antimicrobials (28.2% of the total prescribed; 29/103) followed closely by patients in the
neonatal medical ward at 27.2% (28/103). Table 2 illustrates that out of the 103 antimicrobial
prescriptions, the top five antibiotics prescribed were amoxicillin (24.5%), followed by ceftriaxone
(21.6%), gentamicin (14.7%), metronidazole (12.7%) and cloxacillin (9.8%). All these antimicrobials
were from the Access group, with the exception of ceftriaxone which belongs to the Watch group.



Table 2: Antimicrobial utilisation per ward (n=103)

In-patient hospital wards '::':'S'Z':i’g::
_ . . . _ " . o _ ©
Antlmlcrol:_?g:;gsegrlbed with 3 - 5 - 3 s 5 E § § % 5 5 g_
s | 28 | 22| g% | %55 | 88 | § 8%
- £ ] ZE | 8w°| SE z 5
Amoxicillin JO1CA04 1 5 13 4 2 25 24.5%
Azithromycin JO1FA10 1 1 1.0%
Benzathinebenzylpenicillin o
JO1CEO8 ! T 0%
Benzylpenicillin JOACEO1 1 1 1.0%
Ceftriaxone J01DD04 1 7 5 1 4 5 23 21.6%
Ceftriaxone combinations J01DD54 1 1 1.0%
Ciprofloxacin JO1MAQ02 1 1 1.0%
Clindamycin JO1FFO01 1 1 1.0%
Cloxacillin JO1CF02 1 1 7 1 10 9.8%
Combinations of long-acting o
sulphonamides JO1ED20 2 2 | 20%
Combinations of short acting 1 1 1.0%
sulphonamides JO1EB20 )
Doxycycline JO1AA02 1 1 1.0%
Erythromycin JO1FAQ1 1 1 1.0%
Fluconazole JO2ACO1 1 1 1.0%
Gentamicin JO1GB03 1 12 1 1 15 14.7%
Meropenem JO1DHO02 2 1 3 2.9%
Metronidazole (oral/rectal) PO1ABO1 1 1 2 2.0%
Metronidazole (parenteral) JO1XD01 1 7 3 2 13 12.7%
Number per ward 2 19 29 28 14 1 103
Percentage (%) per ward 1.9% | 18.4% | 28.2% | 27.2% | 13.6% | 10.7%

Patients in the adult ICU consumed the least (1.9%; 2/103) antimicrobials. Of the 103 antimicrobials
prescribed, 40.8% (42/103) were for prophylaxis (medical and surgical) and 59.2% (61/103) for
treatment. This is further illustrated in Table 3 and Table 4, which provide additional details on the
ward types, the antimicrobials prescribed and the percentage per ward category whether prescribed
for prophylaxis (n=42 of total antimicrobials prescribed) or treatment (n=61). Where an antimicrobial
was prescribed for prophylaxis, 64.3% (27/42) of antimicrobials were prescribed for medical
prophylaxis and 35.7% (15/42) for surgical prophylaxis.

Table 3: Antimicrobial used for prophylaxis (n=42)
In-patient hospital wards Arg:gg:ﬁozlgls
Antimicrobials with ATC codes £ 35 | 32 | 55 | 859 | 2% E S
3 2E 35| 2E | 233 |EE| 2 | ¢
< z o% o s
Amoxicillin JO1CA04 1 1 9 4 15 36.6%
Azithromycin JO1FA10 0 0.0%
Benzathinebenzylpenicillin JOACE08 1 1 2.4%
Benzylpenicillin JOACEO1 0 0.0%
Ceftriaxone J0O1DD04 3 5 9.8%
Ceftriaxone combinations JO1DD54 1 1 2.4%
Ciprofloxacin JO1MAQ2 0 0.0%
Clindamycin JO1FF01 0 0.0%




Cloxacillin JO1CF02 3 7.3%
Combinations of long-acting o
sulphonamides JO1ED20 2 2 Mk
Combinations of short acting o
sulphonamides JO1EB20 1 1 ks
Doxycycline JO1AA02 0 0.0%
Erythromycin JO1FAO1 1 1 2.4%
Fluconazole JO2ACO1 0 0.0%
Gentamicin JO1GB03 8 1 9 22.0%
Meropenem JO1DHO02 0 0.0%
Metronidazole (oral/rectal) PO1ABO1 1 1 2.4%
Metronidazole (parenteral) JO1XDO01 2 1 3 7.3%
Number per ward 0 5 10 17 10 0 42
Percentage (%) per ward 0% 11.9% | 23.8% | 40.5% | 23.8% | 0%
Table 4: Antimicrobial use for treatment and their indications (n=61)
In-patient hospital wards Ar::::s'g:ﬁ)beljls
Indications 3 = = O 25 5 &

© | =28 | g8 | 88 |géB 5| & | f2

E 2% z? $% | &2S55| 3% £ g

Z £ 3 2E § ol SE Z 3
ASB; Asymptomatic bacteriuria 3 3 4.8%
BAC; Laboratory-confirmed bacteraemia 1 1 1.6%
BJ; Bone and Joint Infections 3 1 4 6.5%
BRON; Acute bronchitis 1 4 5 8.1%
CNS; central nervous system 2 6 1 1 19.4%
CSEP; Clinical sepsis 1 1 2 3.2%
CVS; Cardiovascular infections 2 2 3.2%
CYS; Symptomatic lower urinary tract 1 1 1.6%
. . . 0
infection
EYE; eye infections 1 2 3 4.8%
GUM,; Prostatitis 1 1 1.6%
ML; Malnutrition 3 3 4.8%
NA; Not applicable for antimicrobial use 5 2 4 6.5%
other than treatment
QBGY; Obstetric or gynaecological > 4 6 9.7%
infections
PNEU; Pneumonia 2 2 3.2%
PYE; Symptomatic upper urinary tract 1 1 1.6%
. . . 0
infection
SST; Soft tissue infections 2 2 4 6.5%
UND; Completely undefined 3 1 4 6.5%
No Indication 4 4 6.5%
Number per ward 2 14 19 1 4 1 61
Percentage (%) per ward 3.3% | 23.0% | 31.1% | 18.0% | 6.6% | 18.0%

Table 4 shows that central nervous system infections (19.4%; 12/62) was the most common type of
infection for which an antimicrobial was prescribed, followed by obstetrics and gynaecology infections
(9.7%; 6/62). Most infections for which an antimicrobial was prescribed were for patients in the adult
surgical ward (31.1%; 19/61) and the neonatal and paediatric wards (18%; 11/61). There was no
indication in the patients’ files for four (6.5%) of the antimicrobials, prescribed in the adult surgical
wards.




3.3 Quality Indicators

Intravenous administration of antimicrobials was high (88.3%), followed by the oral route (10.7%) and
intramuscular route (1%). The majority of prescribed antimicrobials were from the Access group
(69.9%) followed by the Watch group (29.1%) with none from the Reserve group. Only one
antimicrobial (1%), i.e., fluconazole could not be classified using the AWaRe tool (Table 5).

Table 5: Quality indicators summary
Indicator Number | Percentage (%)
Intravenous 91 88.3%
Route of administration (n=103) Oral 1 10.7%
Intramuscular 1 1%
Access 72 69.9%
cpr g _ Watch 30 29.1%
AWaRe Classification (n=103) Reserve 0 0%
Unclassified 1 1%
_ Prophylaxis 42 40.8%
Purpose for use (n=103) Treatment 61 59.29%
. _ Yes 103 100%
Item prescribed from STG/EML (n=103) No 0 0%
Yes 3 4.4%
Antibiotics in the past 90 days (n=68) No 41 60.3%
Unknown 24 35.3%

Out of all patients who received an antimicrobial for surgical prophylaxis, 80.0% (12/15) were given an
antimicrobial for more than one day. None of the patients surveyed had cultures performed at RFM or
had culture results recorded in their files. In addition, there were no documented stop dates in the
patients’ files.

Very few (4.4%; 3/68) patients had antimicrobials documented in their files as being prescribed in the
past 90 days and 60.3% (41/68) had no recording of antimicrobials used prior to admission. However,
35.3% (24/68) of the patients’ files surveyed had ‘unknown’ documented for treatment prescribed 90
days prior to admission.

4. Discussion

We believe this is the first PPS study undertaken in Eswatini. Of all patients that were admitted,
88.2% were given at least one antimicrobial, which is higher than seen overall in the global PPS, with
hospitals in Africa reporting the highest use (50%) and Eastern Europe the lowest (27.4%) [33].
However, these high rates are similar to Iraq (93.7%) and Pakistan (77.6%) [43,44]. This rate in this
study is also appreciably higher than seen in a recent study conducted among 18 public sector
hospitals in South Africa at 33.6% [23]. This suggests the overuse of antimicrobials in this hospital in
Eswatini, which is of concern. Consequently, more lessons need to be adopted from South Africa for
full implementation of ASPs in RFM with re-activation of the IPC committee for better patient
outcomes at RFM hospital, although there are still areas of concern in South Africa [45-47]. We
cannot be certain whether the lack of routine culture and sensitivity testing (CST) could have
contributed to high antimicrobial use at RFM hospital, and will be investigating this further.

The most common infection in this study was central nervous system related infections mostly
amongst neonates as opposed to respiratory infections in this age group (19.4% of prescribed
antimicrobials). This is different to other PPS studies and requires further research to determine
possible causes for this anomaly [23,28-30,44]. However, this may reflect differences in the profile of
admitted patients in this study versus other PPS studies conducted across Africa. For instance, high
rates of HIV were seen among in-patients in Botswana in their PPS with obstetrics and gynaecology
infections the most common infection, and sexually transmitted diseases were the most common
infection seen among ambulatory care patients in Botswana [21,48]. This is very different compared
to higher-income countries [33].

The most prescribed antibiotic in our study was amoxicillin (Access group) followed by ceftriaxone
(Watch group), which is similar to other studies including the Global PPS where penicillins with 3-



lactamase inhibitors were the most prescribed antimicrobials [27,30,33]. Overall, 69.9% of
antimicrobials prescribed were from the Access group (Table 5), marginally higher than the rate of
55.9% seen by Skosana et al. in South Africa [23], and higher than the countries who participated in
the Global PPS [33]. This is not necessarily an indication of appropriate prescribing but emphasis
should be on the use of narrow spectrum antimicrobials first line. The antimicrobial guidelines
developed in 2019 for Eswatini should suggest this practice when reviewed in 2022, with routine
monitoring of subsequent prescribing against national guidance, which as mentioned is increasingly
seen as a key quality improvement goal [21-33-35]. Encouragingly, no antibiotics from the Reserve
group were prescribed.

Encouragingly as well, all prescribed antimicrobials (100%) were from the STG/EML of Eswatini

[32]. This was similar to the findings in Ethiopia and Eritrea, where all antibiotics (100%) were
prescribed from their national EML [49,50]. This could be due to the fact that public sector hospitals in
LMICs including Eswatini receive most of their medicines from government suppliers, which typically
supply medicines based on the national EML [51,52]. This encourages prescribers to adhere to the
EML, resulting in high compliance rates with the national EML.

The adult surgical ward had the highest number of antimicrobials prescribed (28.2%) followed by the
neonatal ward (27.2%). The latter could be due to prescriber inexperience and fear with the lack of
functional immune systems in neonates leading to high prophylaxis use, and we will also be exploring
this further. The WHO also recommends beta lactam penicillins and aminoglycosides for neonatal
sepsis [53]. The least number of antimicrobials prescribed were in the adult ICU. We are not sure of
the reasons for this.

Identified areas of concern included extended antimicrobial prescribing for the prevention of surgical
site infections (SSIs) where 80.0% of surgical patients (12/15) were given an antimicrobial for more
than one day. This is an issue since extending prophylaxis beyond the first 24 hours after surgery can
lead to adverse events as well as increased risk of resistance adding to the costs [25,26,54]. We have
seen that appropriate ASPs instigated among LMICs have reduced extended prophylaxis to prevent
SSils thereby providing guidance to the RFM hospital [26].

Another area of concern was that 88.3% of patients had their antimicrobials administered
intravenously (1V). This is similar though to the situation in Eritrea and Ethiopia as well as a number of
other African countries [21,28,49,50,55]. However, future research should look into evaluating the
appropriateness of the IV route at all times as part of any ASP especially if there is limited switching
before discharge. Alongside this, evaluate further the rationale behind the current lack of CST as part
of any ASP in view of the need to continually update antibiograms to improve future empiric
prescribing. In Ethiopia, the prescribing of broad spectrum antibiotics was normal practice and the
healthcare professionals did not see the need for CST [49]. However, this needs further investigation
in RFM hospital to guide future activities. Potentially, the hospital could instigate training of key
stakeholders on CST as well as routinely making available specimen bottles on all wards for sample
collection prior to antibiotic administration. This could potentially be achieved through the Pharmacy
and Therapeutics Committee (PTC), which is already functional in the hospital, with a subgroup
responsible for enhancing appropriate antimicrobial prescribing through the IPC and subsequent
ASPs building on activities in other countries [46,56,47]. This is because RFM hospital currently lacks
specialties in microbiology and infectious diseases with the internist more focused on non-
communicable diseases. The findings from this study could also put pressure on hospital
management to improve laboratory facilities as part of re-introducing the IPC to help attain NHP
goals. In addition, address capacity issues in the hospital as well as ensure routine availability of
necessary consumables and reagents to encourage greater CST. The implementation of pertinent
antimicrobial guidelines should be strengthened by ASPs as well as by the re-introduction of the IPC,
which combined with increasing PTC activities [45,58,59]. We have seen improved antimicrobial
prescribing in other sectors in Eswatini following the implementation and monitoring of guidelines [60].

Once quality improvement programmes have been instigated including encouraging earlier switching,
reducing extended prophylaxis for SSIs and encouraging greater documentation of stop and start
dates, repeated PPS studies should be undertaken to monitor the impact of these programmes in line
with the goals of the NAP. The findings can be used to instigate additional programmes where
needed.



Prior exposure to antimicrobials could also result in the development of resistant antimicrobials and is
also of concern for future ASPs. It was encouraging that 60% of the studied patients, with data taken
from their files, were not on any antibiotic prior to admission, but we cannot be certain this is a true
reflection or that patients were knowledgeable on what antimicrobials are. We would also like to
examine this issue further in future studies and also determine the knowledge gap among patients.

We are aware of a number of limitations of this study. These include the fact that this study was only
undertaken in one hospital in Eswatini and the sample size was too small to generalize the findings to
Eswatini as a whole. The presence of COVID-19 called for changes in admission criteria during the
study and the capacity of the hospital was also compromised due to infrastructure and other
concerns. In addition, some wards had to be rapidly converted to COVID-19 isolation wards and some
procedures such as elective surgeries had to be suspended. Another limitation was that the data
source was only patient files. However, this is not unique to this PPS study. Despite these limitations,
we believe the results are robust and provide a good starting point for the development of pertinent
ASP activities as well as future PPS studies in Eswatini.

5. Conclusion

In conclusion, this study revealed that the use of antimicrobials was extremely high in RFM hospital
and the most widely prescribed antimicrobials among in-patients were amoxicillin (beta lactam
penicillin) and ceftriaxone (3™ generation cephalosporin) followed by gentamicin (aminoglycoside).
Target areas for future quality improvement programmes included strengthening CST to guide future
empiric use, review of patients on day three for potential switching from IV to oral antimicrobials
where possible, reducing the use of extended prophylaxis for SSIs and greater documentation of start
and stop dates in patients’ files. The App developed and tested in South Africa made the PPS easy to
conduct and not time consuming in a resource limited setting such as Eswatini, and should be used in
future PPS studies.
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