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Supplementary Table S1: Concerns with antibiotic prescribing in primary care in South Africa in recent years

Author and year | Aim and methods Key findings

Farley et al.,, 2018’ .

Gasson et al., .
20182
L]
L]
Truter and .

Knoesen 20183

van Hecke et al,, .
2019*

L]
Mathibe and .

Zwane, 2020°

Research KAP regarding antibiotics and
AMR among primary care prescribers

Cross sectional survey with a self-
administered questionnaire

264 prescribers completed the survey
- 98.3 % were physicians with 84.8 %
practising in the private sector

Assess antibiotic prescribing among
PHCs and compare prescribing against
national STGs (Quality Indicator)

Retrospective review of antibiotic
prescribing alongside assessing reasons
for non-adherence

654 patient records reviewed

Determine current antibiotic prescribing
habits among primary care physicians via
a self-administered questionnaire

16 community pharmacists participated

Determine the perceptions of clinicians
working in publicly funded clinics about
antibiotic prescribing for acute coughs
and UTls coupled with their experiences
concerning point-of-care testing

Quialitative interviews among 23
prescribers

Questionnaire based study among
guardians accompanying children aged
five years or less diagnosed with acute
URTIs

95.8% of prescribers interviewed believed ABR is a major problem in South
Africa

87.5% expressed a desire for education regarding the appropriate use of
antibiotics, with 96.2% requesting data on local ABR patterns

There was also interest in pertinent STGs being provided in various formats to
improve future prescribing

However, 66.5% of surveyed prescribers felt pressure from patients to
prescribe antibiotics for their infectious disease irrespective whether they
needed antibiotics or not

There was considerable prescribing of antibiotics with 68.7% of patients
prescribed an antibiotic

Adherence to STGs was low at only 45.1% of prescriptions

The principal reasons for non-adherence to STGs included a number of
factors: undocumented diagnoses (30.5% of prescriptions), antibiotics not
being required, e.g. self-limiting viral infections (21.6%), incorrect doses
prescribed (12.9%), incorrect duration of therapy prescribed (9.5%) and
incorrect treatment (1.5%)

81.3% of surveyed community pharmacists believed antibiotics were being
over-prescribed by physicians, which included for self-limiting viral infections,
exacerbated by patient pressure

Amoxicillin/co-amoxiclav were the most prescribed antibiotics followed by
clarithromycin, ciprofloxacin and azithromycin

Community pharmacists believed URTIs and sinusitis were the most common
infectious diseases for which antibiotics were prescribed

Prescribing decisions regarding antibiotics among participating HCPs were
typically influenced by a number of factors. Key factors included: their
clinical assessment of patients, patient comorbidities and perceived patient
expectations

However, difficulties in communication between prescribers and patients
often hampered efforts to explain non-antibiotic management strategies
including for viral infections among patients

As a result, clinicians were typically positive towards current and future point-
of-care testing especially for viral infections to help support evidence-based
antibiotic prescribing

However, there were concerns with resources and workflow issues with the
uptake of such tests as part of routine care

306 parents/guardians participated in the study with 233 (76%) receiving
antibiotics for URTIs for their children

67% (n = 156) of parents/guardians did not make requests for antimicrobial
therapy from the prescriber
Overall, irrespective of whether parents/guardians received antibiotic therapy

for their children, 73% (n = 223) did not ask the doctors/nurses to prescribe
antibiotics
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Supplementary Table S1: Concerns with antibiotic prescribing in primary care in South Africa in recent years

Author and year | Aim and methods Key findings

Balliram et al.,
20216

Govender et al.,
20217

Alabi et al, 20228

De Vries et al.,
2022°

Guma et al., 2022'°

Keuler et al.,
2022"

L]

Assess the KAP of doctors, pharmacists
and nurses regarding antimicrobials,
AMR and AMS

National online survey of doctors,
alongside pharmacists and nurses

Evaluating the use and implementation
of STGS/EML by prescribers (nurses) at a
public tertiary institution and associated
PHC facilities

Mixed approach evaluating patient
records and interviews using a structured
questionnaire

Assess the appropriateness of antibiotic
prescribing among GPs in the private
sector

Analysis of antibiotic prescriptions
(188,141) among 174,889 patients

Appropriateness based on the ICD-10
classification and whether an antibiotic
was warranted or not

Evaluate the impact of a multidisciplinary
audit and feedback intervention to
improve future antibiotic prescribing

Monthly feedback meetings at 13 PHCs
with 10 prescriptions randomly selected
for peer review

Prescriptions subsequently scored
for adherence to seven key measures
including antibiotic choice in STGs

Antibiotic utilisation patterns also
assessed

Assess current empiric prescribing rates
of antibiotics among private GPs for
patients with ARIs and associated key
factors

Semi-structured web-based

questionnaire based on the literature
with 209 GPs taking part

Assess the treatment of UTIs in PHCs
and determine compliance with current
STGs/EML

Retrospective review of medical records
of patients diagnosed with UTls

6 PHCs took part - involving 401 UTls
among 383 patients

Encouragingly, 96.4% for doctors saw AMR as a severe global threat, with
96.6% believing it is a significant problem in South Africa

However, only 37.7% of doctors felt < 50% confidence in their knowledge

of antimicrobials, AMR and AMS, although 94.9% believed antibiotics were
not effective against viral infections (vs. 75.3% for nurses) and 99.1% that
common colds are caused by viruses (vs. 90.2% nurses). As a result, 80.1%
expressed a need for more education and training on antimicrobial use, AMR,
and AMS

91.6% of participating HCPs believed that the overuse of antimicrobials was
greatest contributor to AMR followed by patient pressure (75.3%) and non-
adherence to prescribed treatments (73.3%)

Doctors identified educational campaigns (91.2%), use of STGs (84.7%), and
improved infection control measures (66.3%) as important strategies to
combat AMR.

41% of nurses had access to the latest STG/EML

All nurses surveyed often/ sometimes referred to the STG/EML when
managing patients. However, only 41% of nurses had access to the latest
STG/EML

There was a 59.7% adherence rate for prescriptions to the STG/EML. However,
94.9% of surveyed nurses requested training on the use of STGs/EML to
improve their future prescribing including antibiotics/ infectious diseases as
most nurses had not received formal training on its use

92.9% of surveyed patients were prescribed one antibiotic, with 7.1 %
prescribed two or more antibiotics

Penicillins were the most prescribed antibiotics (40.7%) of all antibiotics
prescribed, followed by the macrolides (16.8%) and cephalosporins (15.7%)

Diseases of the respiratory system accounted for 46.1% of all diagnoses

8.8% of all the prescriptions were appropriate; 32.0% potentially appropriate,
45.4% inappropriate and 13.8% could not be assessed due to a lack of
specific codes/ contained unlisted codes/ contained unclear descriptions

Adherence to STGs was suboptmal at the start of the study at only 11% -
which increased to 53% over a 2-year period

Adherence to STGs was though significantly lower in the winter and spring
- concurrent with higher antibiotic prescribing/ consumption - potentially
reflecting inappropriate antibiotic prescribing for viral ARIs during these
months

Only 19% of prescriptions were correct in the first 6 months. However, rising
to a mean of 47% correct prescriptions in the last 6 months of the study (p
< 0.001) following active interventions. This was associated with a 19.3%
decrease in antibiotic consumption over the study period

55.5% of surveyed GPs prescribed antibiotics empirically for patients with
ARIs more than 70% of the time - primarily for symptom relief and the
prevention of complications

GPs with more experience and working alone were slightly less likely to
prescribe antibiotics empirically

Key factors significantly associated with empiric prescribing were workload/
time pressures, diagnostic uncertainty and the use of a formulary

Antibiotics were prescribed in all male and 98.5% of females patients with
uncomplicated UTls and 98.3% of complicated UTls

Nitrofurantoin was prescribed in the majority of UTIs (57.1%), followed by
ciprofloxacin (39.7%), with nitrofurantoin appropriately selected in 75.0% of
patients with uncomplicated UTls

In complicated cases, compliance was higher with ciprofloxacin (44.4%) vs.
nitrofurantoin (25.6%)

Overall compliance with STGs was greater for uncomplicated (61.5%) vs.
complicated UTls (52.9%), with failure to comply with STGs mostly due to
inappropriate antibiotic selection for complicated UTls and duration of
therapy
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Supplementary Table S1: Concerns with antibiotic prescribing in primary care in South Africa in recent years

Author and year | Aim and methods Key findings

Lagarde and
Blaauw, 20232

Van Hecke et al,
2024

Wieters et al.,
2024

Chigome et al,
20256

Maluleke et al.,
2025"

Sono et al., 2025

Assess prescribing practices for young
and healthy simulated patients (SP)
presenting with viral bronchitis among
both private (99 SPs) and public PHCs
(102 SPs)

125 providers (across sectors) were also
interviewed face-to-face

Assess the impact of a pharmacist-
prescriber partnership to appraise
antibiotic prescribing in public PHCs
457 patients with acute coughs were
enrolled at 5 PHCs.

Assess antibiotic use by WHO AWaRe
classification among patients visiting
healthcare facilities in 4 African countries
including South Africa

Infectious diseases surveyed included
acute febrile disease of unknown cause
(AFDUQ), gastro-intestinal (Gl) infections
and RTls

Point prevalence survey among PHCs in
two Provinces and repeated

Part of a larger study

128/169 (75.7%) operational pharmacies
in this rural province participated in

this questionnaire-based study, with
independent pharmacies representing
the majority of these (60.9%)

Overall, a 78.3% response rate from
400 distributed questionnaires - 106
pharmacists and 207 pharmacist
assistants

Pilot study to assess patients’
understanding of key terms including
antibiotics when leaving community
pharmacies

Patients also questioned if leaving
with antibiotics whether prescribed or
dispensed

Antibiotics were recommended in 72.6% of consultations, higher in the
public sector (78.4%) vs. private sector (66.7%) - enhanced by perceived
patient pressure - despite 84% of prescribers knowing the SP case was likely
a viral infection (88% in the private sector vs. 77% in the public sector) and
58% of prescribers knowing that antibiotics would not hasten recovery (40%
public vs. 68% private; p = 0.002)

47% of public prescribers thought patients would not come back if no
antibiotics were prescribed - higher in the private sector at 72% (p=0.008) -
despite SPs not demanding antibiotics

Antibiotic prescribing rates were lower in both sectors (20% lower) when
HCPs were explicitly told by patients that they did not want antibiotics unless
they were really necessary'

84% of enrolled patients were prescribed an antibiotic for their acute cough

The most prescribed antibiotics for these patients were amoxicillin (63%),
co-amoxiclav (13%) and phenoxymethylpenicillin (6%), with a diagnosis of
‘community-acquired pneumonia’ the top indication (35%)

Overall, a significant proportion of patients were prescribed an antibiotic for
‘acute cough; which needs addressing

Out of the 36.8% of patients across the 4 countries stating antibiotic use in
the previous 10 days, 41.5% were prescribed for RTls, 30.3% for AFDUC and
22.6% for Gl infections. There were similar rates for RTls in South Africa at
41.4% and AFDUC at 27.8%

The most common antibiotic prescribed was ceftriaxone (31.7% of antibiotics
prescribed - lower in South Africa)

Among patients with RTls, ampicillin use was highest South Africa (22.8%) —
with ceftriaxone at 15.0%

Data for 615 patients were recorded with the most common symptoms for
antibiotics being a genital discharge (21.8%), painful urination (18.4%), acute
cough (17.7%), and a sore throat (13.5%), with patients potentially having
more than one symptom

At least one antibiotic was prescribed for 87.0% of patients, with Access
antibiotics accounting for 53.4% of antibiotics and Watch 46.6% of antibiotics.
Ceftriaxone (29.7%), amoxicillin (29.4%) and azithromycin (28.4%) were the
most frequently prescribed antibiotics

Overall considerable concerns with current prescribing practices

Antibiotics accounted for 47.9% of all medicines dispensed with penicillins
the most dispensed (41.1%). 47.2% of antibiotics dispensed included
cephalosporins, macrolides and fluoroquinolones — typically Watch
antibiotics.

STls (33.5%) and URTIs (25.8%) were the most frequent indications for
antibiotics with limited dispensing of antibiotics without a prescription -
estimated at only 8.6% of the total volume of antibiotics being dispensed

Encouragingly, 98.1% of community pharmacists and 97.6% of pharmacist
assistants indicated they always or mostly offered symptomatic relief before
suggesting/ dispensing antibiotics without a prescription to patients with
typically self-limiting conditions

11 patients took part in the pilot study to assess their understanding with key
terms using their own language

Among patients dispensed an antibiotic with a prescription - the majority
(66.7%) were for URTIs with 33.3% for STls

STls were also the most prevalent indication when antibiotics were dispensed

without a prescription, with limited dispensing of antibiotics without a
prescription for URTIs (12.5%)

NB: ABR = Antibacterial Resistance; AMR = Antimicrobial Resistance; AMS = Antimicrobial Stewardship; ARIs = Acute Respiratory Infections; AWaRe: Access, Watch, Reserve;'® EML = Essential
Medicines List; HCPs = Healthcare Professionals; KAP = Knowledge, Attitudes and Practices; PHCs = Primary Healthcare Clinics; RTls = Respiratory Tract Infections; STGs: Standard Treatment
Guidelines; STls = Sexually Transmitted Infections; URTIs = Upper Respiratory Tract Infections; UTIs = Urinary Tract Infections
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Supplementary Table S2 - Impact of pharmacists’ prescribing of antibiotics across countries for agreed indications

Country, Author
and Year

Canada - Beahm et
al., 2018%

Canada - Sanyal et
al, 2019%

New Zealand -
Gauld et al., 2017%?

United Kingdom -
Booth et al., 2013%

United Kingdom -
Hind 2018

United Kingdom —
Stewart et al., 2018%

United Kingdom
—Thornley et al.,
2020%

Prospective registry trial among
750 patients with UTls treated at 39
community pharmacies

Pharmacists were permitted to
prescribe antibiotics, modify current
prescriptions for antibiotics, provide
education only or refer the patients to
a physician

The objective was to compare the
costs and outcomes of community
pharmacist-initiated management
of UTls vs. physicians or emergency
management

UTI cure rates and utilities were derived
from published studies

Assess the impact of trained
community pharmacists to supply
trimethoprim to women with
uncomplicated cystitis

Women were invited to self-complete
a questionnaire, with national
prescribing data extracted for
antibiotic use

Compare the care pathway of patients
with UTl symptoms attending

GP services with those receiving
management, including trimethoprim
supply

Trimethoprim could be provided

by community pharmacists under a
patient group direction (PGD) initiative
for moderate-to-severe uncomplicated
UTIs

Assessment and treatment of
uncomplicated lower UTls in adult
women by community pharmacists

Audit of 349 anonymised patient
treatment assessment forms

A’Pharmacy First’scheme was
introduced in one locality in Scotland
for the management of UTls, impetigo
and the exacerbation of COPD

Trained pharmacists supplied a limited
range of prescription medicines with a
quantitative evaluation undertaken of
the service

Evaluate the effectiveness and uptake
of a lower UTI test-and-treat service
for women presenting with UTls in a
community pharmacy

Antibiotics could be prescribed if
deemed necessary by the pharmacist

88.9% of patients achieved a clinical cure

Adverse events were reported by 7.2% of patients, with 88.9% continuing
their medication — most were gastrointestinal-related and transient

Overall, very high levels of satisfaction for the care they received from
community pharmacists as well as for trust and accessibility

Community pharmacist-initiated management had the lowest cost ($72.47)
vs. physician ($141.53) or emergency management ($368.16)

Outcomes (quality-adjusted-life-months) were comparable across the 3
strategies

If only 25% of patients with uncomplicated UTI were managed by community
pharmacists over the next 5 years - resultant net total savings would be
approximately $51 million

Baseline data were provided by 139 pharmacies with 120 providing
post-implementation data, with prescriptions for cystitis primarily for
trimethoprim. Overall antibiotic use did not increase post-implementation

Overall, trimethoprim use by specially trained pharmacists within strict
criteria appeared to have little overall effect on total antibiotic use, i.e. no
increase

Data on 153 patients were recorded
97 patients were treated by GPs with prescriptions

56 patients presented directly to community pharmacist with symptoms
suggestive of UTls - 41 subsequently received trimethoprim via a PGD and 15
had symptomatic management

Overall, there was demand and support from patients for access to antibiotics
for UTIs from community pharmacists

Community pharmacists saw patients quickly - around 90% of patients were
seen in less than 10 minutes

Some patients commented this process was quicker and easier than visiting
aGP

Trimethoprim was provided to 299 patients with 21 patients rereferred as
they could not be treated by the pharmacist

Pharmacists were able to treat UTIs appropriately including the correct use of
trimethoprim

Re-treatment levels were less than seen in similar audits with GPs
175 pharmacies and 55 GP practices participated with 1189 cases managed
principally for UTIs (75.4%)

Of all cases, 77.9% were prescribed medication by the pharmacist, 9.1% were
only given advice and 16.7% were referred to the GP

Overall, patients were very satisfied with the service - most frequently citing
the ‘quick and efficient’ access to treatment and a ‘professional service’

67% of GPs and 59% of reception staff found the service useful - principally
because it reduced pressure on GP appointments

764 women who presented to 23 community pharmacies

Lower UTIs were seen as likely in 372/496 (75.0%) women - most of whom
purchased antibiotics on the same day

If the service was not there - 3% would have visited their GP at some point
with more than %" using self-care

Overall, a community pharmacy-led UTI test-and-treat service for women
with urinary symptoms provided accessible and timely care
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Multiple countries—
Jebara et al., 2018%

Multiple countries —
Wu et al., 20212

Critically appraise, synthesize and
present available evidence on the
views and experiences of stakeholders
on community pharmacist prescribing

Present perceived facilitators and
barriers for global implementation.

Conducted a systematic review to
characterize existing studies regarding
community pharmacist prescribing of
systemic antimicrobials

65 studies were identified, mostly from the UK (n = 34) and Australia (n =
13), with most studies reporting pharmacists’ perspectives, with fewer on
patients’ perspectives

The principal benefits of pharmacist prescribing were (1) ease of patient
access; (2) improved patient outcomes; (3) better use of pharmacists’ skills
and knowledge (4) improved pharmacist job satisfaction, and (5) reduced
physician workload

Antibiotics were being prescribing for UTls, acute pharyngitis and cold sores

Prescribing was associated with (1) high rates of clinical improvement
(4 studies), low rates of retreatment and adverse effects (3 studies) and
decreased health care use (7 studies).

e 3793 articles were identified with 14 A

. i . IS Patients were highly satisfied as they accessed care sooner or more easily
meeting the inclusion criteria

. Pharmacists’interventions reduced unnecessary prescribing for acute
pharyngitis (2 studies) and increased the appropriateness of prescribing for
UTls (3 studies).

Multiple countries— e To systematically gather, assess, and e 2129records were assessed in the review with high self-reported cure rates of
Swart et al, 2024% synthesize peer-reviewed published UTlIs of between 84 and 89%
papers regarding the management e Referral rates to physicians were low at approximately 7% were reported

of uncomplicated UTls by community
pharmacists in women aged 16-65
years

. However, there were no randomized controlled trials and the papers were of
variable quality limiting the conclusions

e Qualitative studies and non-primary
studies were excluded

NB: UTI = Urinary Tract Infection

Supplementary Table S3 - Impact of activities among community pharmacists in LMICs to reduce unnecessary dispensing of antibiotics

without a prescription to patients

m Author and year Key findings

Egypt Kandeel et al., 2019%° o Following educational courses/ campaigns among 596 participating pharmacists to raise awareness of
the appropriate management of acute respiratory infections (ARIs), the % of participating pharmacists
indicating that they never dispensed antibiotics (even sometimes) for patients with ARIs decreased from
58.4% to 25.2%

e  Attitudes regarding not overusing antibiotics to prevent resistant bacteria also improved among
participating pharmacists.

Indonesia Ferdiana et al.,, 2024>' e A 7-month ASP was undertaken comprising: online educational sessions for pharmacists; awareness
campaign targeting patients; (3) peer visits; and (4) pharmacy/ pharmacist certification
e 80 pharmacies participated
. These was a significant reduction post-intervention in the % of antibiotics dispensed for URTls, UTIs and
childhood diarrhoea from 82.3% of consultations in the control group to 55.4% (p value < 0.001) in the
active group
e  The pre-post difference in the dispensing of antibiotics without a prescription in the active group was
20.9% (76.3%-55.4%) vs. only 2.3% (84.6%—-82.3%) in the control group (p value < 0.001).
e  Overall, dispensing of antibiotics without a prescription was less likely in the active group (OR = 0.19; 95% Cl
0.09 to 0.43)
Kenya Mukokinya et al., e The training of community pharmacists at Universities in Kenya has reduced the dispensing of antibiotics
2018%%; Opanga et without a prescription to patients following discussions with them.
al, 2021%; Kimathiet  §  This is reflected by:
al., 2022%; Sono et al, L . . . . . . .
2023% o No antibiotics were dispensed without a prescription, even with requests, to patients presenting with
common colds or influenza at community pharmacies allied to the University of Nairobi - enhanced
by their knowledge base
o Inaddition, only symptomatic relief/ advice was offered to patients presenting with COVID-19 during
the pandemic with good knowledge of antibiotics and AMR
o This contrasts with a high degree of self-medication with antibiotics among patients presenting with
COVID-19 at community pharmacies/ drugs stores (23.6%) in Kenya in the study of Kimathi et al., 2022
Namibia Kamati et al., 2019%; e  Training of community pharmacists at the University, coupled with ongoing monitoring of pharmacy

Kibuule et al., 2019%;
Sono et al, 2023%

activities and discussions with patients in Namibia, has limited inappropriate dispensing of antibiotics
without a prescription

e  This was reflected by:

o  Nodispensing of antibiotics without a prescription to children under 5 with acute respiratory
tract infections. Symptomatic treatments were provided instead - including cold/ flu medicines,
paracetamol and decongestants.

o  Training and symptomatic treatments were given to patients during the COVID-19 pandemic with no
dispensing of antibiotics
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Republicof ~ Markovi¢-Pekovic et e  The provision of guidelines for the most frequent diseases/conditions seen in everyday practice alongside
Srpska al, 20173%; Bojanic et al, training of community pharmacists to improve their communication skills with patients alongside greater
2018%* enforcement of the regulations and fines for the dispensing of antibiotics without a prescription - resulted

in:

o Dispensing of antibiotics without a prescription decreasing from 58% to 18.5% of surveyed
pharmacies.

o  Symptomatic relief was offered to pertinent patients in 72.3% of pharmacies visited - up from 67.2% in
previous studies

Multiple Raju et al., 2024% e  Review to highlight the contributions made by community pharmacists in LMICs as possible AMR stewards
countries to improve future use in the community

e  The authors concluded that community pharmacists could optimize their advocacy contributions by
focusing on One Health AMS

. Based on their findings, they believed that transformational and actionable patient and population-
centric AMS programmes were feasible combining the synergy of policymakers and other HCPs in the
implementation of possible AMS policies

Multiple Vieira de Souzaetal, e  Systematic review to assess the effectiveness of educational interventions with improving antimicrobial
countries 20254 dispensing habits among community pharmacists

e  Thereview demonstrated evidence regarding the effectiveness of educational interventions with
improving verbal and/or written counselling by community pharmacists and patients’ intentions to follow
recommendations. There was also a reduction in the dispensing of antibiotics without a prescription, with
multifaceted interventions leading to better outcomes versus single interventions

NB: AMR = Antimicrobial Resistance; AMS = Antimicrobial Stewardship; ASP = Antimicrobial Stewardship Programme; HCPs = Healthcare Professionals; LMICs = Low- and Middle-Income countries;
URTIs = Upper Respiratory Tract Infections; UTls Urinary Tract Infections

South Africa Van Hecke et al., 2024/ . Assess the impact of a pharmacist-prescriber partnership to improve antibiotic prescribing
2025442 in publicly funded PHCs in South Africa

. At each PHC, a prescriber-pharmacist team gathered prospective antibiotic prescribing data
for acute coughs, and provided prescribing feedback (50% of clinics)

e  The proportion of pharmacy dispensed antibiotics concordant with local guidelines was
95%

e Interms of quality indicators against AWaRe guidance, 97% of antibiotics prescribed
belonged to the ‘Access’ group

Multiple countries Lambert et al., 20224 . Systematic review is to assess the effects of community pharmacist-led interventions to
optimise the use of antibiotics

e Overall, there were some positive results from pharmacist-led interventions

Multiple countries Saha et al., 2019* . Systematic review to assess the effectiveness of ASPs involving community pharmacists with
improving antibiotic prescribing
. 18 trials were included in the meta-analysis, with interventions successful in decreasing
antibiotic prescribing (OR 0.93, 95% Cl 0.90-0.95) and increasing guideline adherence (OR
1.72,95% Cl 1.04-2.84) when implemented by a pharmacist-GP team

e  Overall, GP education plus prescribing feedback, and group meetings were effective
with improving outcomes, with GP education, academic detailing and workshop training
effective with improving guideline adherence

Multiple countries Lambert et al., 20254 . Community pharmacists can have an appreciable potential to optimise antibiotic use and
mitigate against AMR

e  Thisincludes helping to inform all key stakeholder groups regarding local AMR patterns
and the implications as well as becoming antibiotic prescribers for an agreed number
of infectious diseases (Supplementary Table S2). In addition, taking part in public health
educational campaigns

e  They can also become involved in academic detailing activities to improve antibiotic
prescribing among physicians*

NB: AMR = Antimicrobial Resistance; ASP = Antimicrobial Stewardship Programme; PHC = Primary Healthcare Centre

References 3. Truterl, Knoesen BC. Perceptions towards the prescribing of antibiotics by pharmacists and
the use of antibiotics in primary care in South Africa. J Infect Dev Ctries. 2018;12(2):115-9.
https://doi.org/10.3855/jidc.9630.

4. Van Hecke O, Butler C, Mendelson M, Tonkin-Crine S. Introducing new point-of-care tests
for common infections in publicly funded clinics in South Africa: a qualitative study with
primary care clinicians. BMJ Open. 2019;9(11):2029260. https://doi.org/10.1136/bmjo-
pen-2019-029260.

1. Farley E, Stewart A, Davies MA, et al. Antibiotic use and resistance: Knowledge, at-
titudes and perceptions among primary care prescribers in South Africa. S Afr Med J.
2018;108(9):763-71. https://doi.org/10.7196/SAMJ.2018.v108i9.12933.

2. Gasson J, Blockman M, Willems B. Antibiotic prescribing practice and adherence to
guidelines in primary care in the Cape Town Metro District, South Africa. S Afr Med J.
2018;108(4):304-10. https://doi.org/10.7196/SAMJ.2018.v108i4.12564.

S Afr Pharm J 2025 Vol 92 No 6


https://doi.org/10.7196/SAMJ.2018.v108i9.12933
https://doi.org/10.7196/SAMJ.2018.v108i4.12564
https://doi.org/10.3855/jidc.9630
https://doi.org/10.1136/bmjopen-2019-029260
https://doi.org/10.1136/bmjopen-2019-029260

GUEST EDITORIAL

20.

21.

22

23.

24,

25.

Mathibe LJ, Zwane NP. Unnecessary antimicrobial prescribing for upper respiratory tract
infections in children in Pietermaritzburg, South Africa. Afr Health Sci. 2020;20(3):1133-42.
https://doi.org/10.4314/ahs.v20i3.15.

Balliram R, Sibanda W, Essack SY. The knowledge, attitudes and practices of doctors, phar-
macists and nurses on antimicrobials, antimicrobial resistance and antimicrobial stew-
ardship in South Africa. S Afr J Infect Dis. 2021;36(1):262. https://doi.org/10.4102/sajid.
v36i1.262.

Govender T, Suleman F, Perumal-Pillay VA. Evaluating the implementation of the standard
treatment guidelines (STGs) and essential medicines list (EML) at a public South African
tertiary institution and its associated primary health care (PHC) facilities. J Pharm Policy
Pract. 2021;14(1):105. https://doi.org/10.1186/s40545-021-00390-z.

Alabi ME, Essack SY. Antibiotic prescribing amongst South African general practitioners
in private practice: an analysis of a health insurance database. JAC Antimicrob Resist.
2022;4(5):dlac101. https://doi.org/10.1093/jacamr/dlac101.

De Vries E, Johnson Y, Willems B, et al. Improving primary care antimicrobial steward-
ship by implementing a peer audit and feedback intervention in Cape Town community
healthcare centres. S Afr Med J. 2022;112(10):812-8. https://doi.org/10.7196/SAMJ.2022.
v112i10.16397.

Guma SP, Godman B, Campbell SM, Mahomed O. Determinants of the empiric use of an-
tibiotics by general practitioners in South Africa: Observational, analytic, cross-sectional
study. Antibiotics. 2022;11(10):1423. https://doi.org/10.3390/antibiotics11101423.

Keuler N, Johnson Y, Coetzee R. Treating urinary tract infections in public sector primary
healthcare facilities in Cape Town, South Africa: A pharmaceutical perspective. S Afr Med J.
2022;112(7):487-93. https://doi.org/10.7196/SAMJ.2022.v112i7.16258.

Lagarde M, Blaauw D. Levels and determinants of overprescribing of antibiotics in the pub-
licand private primary care sectors in South Africa. BMJ Glob Health. 2023;8(7). https://doi.
0rg/10.1136/bmjgh-2023-012374.

Blaauw D, Lagarde M. New study finds very high rate of unnecessary antibiotic pre-
scribing in SA. 2019. Available at: https://www.wits.ac.za/news/latest-news/research-
news/2019/2019-03/new-study-finds-very-high-rate-of-unnecessary-antibiotic-prescrib-
ing-in-sa-.html. Accessed 20 November 2025.

Van Hecke O, Adegoke Y, Allwood M, et al. Impact of pharmacist-prescriber partnerships to
track antibiotic prescribing in publicly funded primary care in the Cape Town metropole,
South Africa: Animplementation study. South African Medical Journal. 2024;114(12):e1914.
https://doi.org/10.7196/SAMJ.2024.v114i12.1914.

Wieters |, Johnstone S, Makiala-Mandanda S, et al. Reported antibiotic use among pa-
tients in the multicenter ANDEMIA infectious diseases surveillance study in sub-saharan
Africa. Antimicrob Resist Infect Control. 2024;13(1):9. https://doi.org/10.1186/s13756-024-
01365-w.

Chigome A, Vambe S, Kganyago K, et al. Point prevalence surveys of acute infection
presentation and antibiotic prescribing in selected primary healthcare facilities in North-
West and Gauteng provinces of South Africa. International Journal of Infectious Diseases.
2025;152:107689. https://doi.org/10.1016/j.ijid.2024.107689.

Maluleke TM, Maluleke MT, Jelic AG, et al. Estimated extent of purchasing of antibiot-
ics without a prescription from community pharmacies in a rural province in South Af-
rica and the implications. Frontiers in Tropical Diseases. 2025;6. https://doi.org/10.3389/
fitd.2025.1637362.

Sono TM, Mboweni V, Jeli¢ AG, et al. Pilot study to evaluate patients' understanding of key
terms and aspects of antimicrobial use in a rural province in South Africa: findings and im-
plications. Advances in Human Biology. 2025;15(1):108-12. https://doi.org/10.4103/aihb.
aihb_119_24.

Sharland M, Pulcini C, Harbarth S, et al. Classifying antibiotics in the WHO Essential
Medicines List for optimal use-be AWaRe. Lancet Infect Dis. 2018;18(1):18-20. https://doi.
0rg/10.1016/51473-3099(17)30724-7.

Beahm NP, Smyth DJ, Tsuyuki RT. Outcomes of urinary tract infection management by phar-
macists (R(xYOUTMAP): A study of pharmacist prescribing and care in patients with uncom-
plicated urinary tract infections in the community. Can Pharm J (Ott). 2018;151(5):305-14.
https://doi.org/10.1177/1715163518781175.

Sanyal C, Husereau DR, Beahm NP, et al. Cost-effectiveness and budget impact of the man-
agement of uncomplicated urinary tract infection by community pharmacists. BMC Health
Serv Res. 2019;19(1):499. https://doi.org/10.1186/512913-019-4303-y.

Gauld NJ, Zeng IS, lkram RB, et al. Antibiotic treatment of women with uncomplicated
cystitis before and after allowing pharmacist-supply of trimethoprim. Int J Clin Pharm.
2017;39(1):165-72. https://doi.org/10.1007/511096-016-0415-1.

Booth JL, Mullen AB, Thomson DA, et al. Antibiotic treatment of urinary tract infection
by community pharmacists: a cross-sectional study. Br J Gen Pract. 2013;63(609):e244-9.
https://doi.org/10.3399/bjgp13X665206.

Hind C. NHS Grampian project: treating uncomplicated lower urinary tract infection in
community pharmacy. The Pharmaceutical Journal. 2018:Available at: https://pharmaceu-
tical-journal.com/article/research/nhs-grampian-project-treating-uncomplicated-lower-
urinary-tract-infection-in-community-pharmacy. Accessed 18 November 2025.

Stewart F, Caldwell G, Cassells K, Burton J, Watson A. Building capacity in primary care:
the implementation of a novel ‘Pharmacy First’ scheme for the management of UTI, im-

26.

27.

28.

29.

30.

3N

32

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

petigo and COPD exacerbation. Prim Health Care Res Dev. 2018;19(6):531-41. https://doi.
0rg/10.1017/51463423617000925.

Thornley T, Kirkdale CL, Beech E, Howard P, Wilson P. Evaluation of a community pharmacy-
led test-and-treat service for women with uncomplicated lower urinary tract infection
in England. JAC Antimicrob Resist. 2020;2(1):dlaa010. https://doi.org/10.1093/jacamr/
dlaa010.

JebaraT, Cunningham S, MacLure K, et al. Stakeholders’ views and experiences of pharma-
cist prescribing: a systematic review. Br J Clin Pharmacol. 2018;84(9):1883-905. https://doi.
0rg/10.1111/bcp.13624.

Wu JH, Khalid F, Langford BJ, et al. Community pharmacist prescribing of antimicrobials:
A systematic review from an antimicrobial stewardship perspective. Can Pharm J (Ott).
2021;154(3):179-92. https://doi.org/10.1177/1715163521999417.

Swart A, Benrimoj SI, Dineen-Griffin S. The clinical and economic evidence of the manage-
ment of urinary tract infections by community pharmacists in women aged 16 to 65 years:
a systematic review. Int J Clin Pharm. 2024;46(3):574-89. https://doi.org/10.1007/511096-
023-01679-6.

Kandeel A, Palms DL, Afifi S, et al. An educational intervention to promote appropriate
antibiotic use for acute respiratory infections in a district in Egypt- pilot study. BMC Public
Health. 2019;19(Suppl 3):498. https://doi.org/10.1186/512889-019-6779-0.

Ferdiana A, Mashuri YA, Wulandari LPL, et al. The impact of a multi-faceted intervention
on non-prescription dispensing of antibiotics by urban community pharmacies in Indo-
nesia: a mixed methods evaluation. BMJ Glob Health. 2024;9(10). https://doi.org/10.1136/
bmjgh-2024-015620.

Mukokinya MMA, Opanga S, Oluka M, Godman B. Dispensing of antimicrobials in Kenya: A
cross-sectional pilot study and its implications. J Res Pharm Pract. 2018;7(2):77-82. https://
doi.org/10.4103/jrpp.JRPP_17_88.

Opanga S, Rizvi N, Wamaitha A, et al. Availability of medicines in community pharmacy to
manage patients with COVID-19 in Kenya; Pilot study and implications. Sch Acad J Pharm.
2021;3:36-42. https://doi.org/10.36347/sajp.2021.v10i03.001.

Kimathi G, Kiarie J, Njarambah L, Onditi J, Ojakaa D. A cross-sectional study of antimicrobial
use among self-medicating COVID-19 cases in Nyeri County, Kenya. Antimicrob Resist In-
fect Control. 2022;11(1):111. https://doi.org/10.1186/5s13756-022-01150-7.

Sono TM, Yeika E, Cook A, et al. Current rates of purchasing of antibiotics without a pre-
scription across sub-Saharan Africa; rationale and potential programmes to reduce inap-
propriate dispensing and resistance. Expert Rev Anti Infect Ther. 2023;21(10):1025-55.
https://doi.org/10.1080/14787210.2023.2259106

Kamati M, Godman B, Kibuule D. Prevalence of self-medication for acute respiratory in-
fections in young children in Namibia: Findings and implications. J Res Pharm Pract.
2019;8(4):220-4. https://doi.org/10.4103/jrpp.JRPP_19_121.

Kibuule D, Nambahu L, Sefah IA, et al. Activities in Namibia to limit the prevalence and
mortality from COVID-19 including community pharmacy activities and the implications.
Sch Acad J Pharm. 2021;5:82-92. https://doi.org/10.36347/sajp.2021.v10i05.001.
Markovi¢-Pekovic¢ V, Grubisa N, Burger J, Bojani¢ L, Godman B. Initiatives to reduce nonpre-
scription sales and dispensing of antibiotics: Findings and implications. J Res Pharm Pract.
2017;6(2):120-5. https://doi.org/10.4103/jrpp.JRPP_17_12.

Bojani¢ L, Markovi¢-Pekovi¢ V, Skrbi¢ R, et al. Recent initiatives in the Republic of Srpska
to enhance appropriate use of antibiotics in ambulatory care: Their influence and implica-
tions. Front Pharmacol. 2018;9:442. https://doi.org/10.3389/fphar.2018.00442.

Raju R, Srinivas SC, Siddalingegowda SM, et al. Community pharmacists as antimicrobial
resistance stewards: a narrative review on their contributions and challenges in low- and
middle-income countries. J Pharm Pharm Sci. 2024;27:12721. https://doi.org/10.3389/
jPPs.2024.12721.

Vieira de Souza E, Santos Caxico-Vieira LJ, da Silva Moura MAJ, et al. Effectiveness of edu-
cational interventions in improving antimicrobial dispensing by community pharmacists:
a systematic review. BMC Med Educ. 2025;25(1):1140. https://doi.org/10.1186/512909-025-
07309-1.

Van Hecke O, Adegoke Y, von Pressentin K, et al. Impact of pharmacist-prescriber part-
nerships to track antibiotic prescribing in publicly funded primary care in the Cape Town
Metropole, South Africa: an implementation study. International Journal of Infectious Dis-
eases. 2025;152:107626. https://doi.org/10.1016/}.ijid.2024.107626.

Lambert M, Smit CCH, De Vos S, et al. A systematic literature review and meta-analysis of
community pharmacist-led interventions to optimise the use of antibiotics. Br J Clin Phar-
macol. 2022;88(6):2617-41. https://doi.org/10.1111/bcp.15254.

Saha SK, Hawes L, Mazza D. Effectiveness of interventions involving pharmacists on antibi-
otic prescribing by general practitioners: a systematic review and meta-analysis. J Antimi-
crob Chemother. 2019;74(5):1173-81. https://doi.org/10.1093/jac/dky572.

Lambert M, van Dijk L, Benko R, et al. The role of the community pharmacist in antibiotic
use - a commentary on current status and future perspectives. Explor Res Clin Soc Pharm.
2025;20:100652. https://doi.org/10.1016/j.rcs0p.2025.100652.

Kuruc Poje D, Kifer D, Kuhari¢ M, et al. Evaluating academic detailing as an antibi-
otic stewardship intervention in primary healthcare settings in Croatia. BMC Prim Care.
2024;25(1):426. https://doi.org/10.1186/512875-024-02679-9.

S AfrPharm J 2025 Vol 92 No 6


https://doi.org/10.4314/ahs.v20i3.15
https://doi.org/10.4102/sajid.v36i1.262
https://doi.org/10.4102/sajid.v36i1.262
https://doi.org/10.1186/s40545-021-00390-z
https://doi.org/10.1093/jacamr/dlac101
https://doi.org/10.7196/SAMJ.2022.v112i10.16397
https://doi.org/10.7196/SAMJ.2022.v112i10.16397
https://doi.org/10.3390/antibiotics11101423
https://doi.org/10.7196/SAMJ.2022.v112i7.16258
https://doi.org/10.1136/bmjgh-2023-012374
https://doi.org/10.1136/bmjgh-2023-012374
https://doi.org/10.7196/SAMJ.2024.v114i12.1914
https://doi.org/10.1186/s13756-024-01365-w
https://doi.org/10.1186/s13756-024-01365-w
https://doi.org/10.1016/j.ijid.2024.107689
https://doi.org/10.3389/fitd.2025.1637362
https://doi.org/10.3389/fitd.2025.1637362
https://doi.org/10.4103/aihb.aihb_119_24
https://doi.org/10.4103/aihb.aihb_119_24
https://doi.org/10.1016/S1473-3099(17)30724-7
https://doi.org/10.1016/S1473-3099(17)30724-7
https://doi.org/10.1177/1715163518781175
https://doi.org/10.1186/s12913-019-4303-y
https://doi.org/10.1007/s11096-016-0415-1
https://doi.org/10.3399/bjgp13X665206
https://doi.org/10.1017/S1463423617000925
https://doi.org/10.1017/S1463423617000925
https://doi.org/10.1093/jacamr/dlaa010
https://doi.org/10.1093/jacamr/dlaa010
https://doi.org/10.1111/bcp.13624
https://doi.org/10.1111/bcp.13624
https://doi.org/10.1177/1715163521999417
https://doi.org/10.1007/s11096-023-01679-6
https://doi.org/10.1007/s11096-023-01679-6
https://doi.org/10.1186/s12889-019-6779-0
https://doi.org/10.1136/bmjgh-2024-015620
https://doi.org/10.1136/bmjgh-2024-015620
https://doi.org/10.4103/jrpp.JRPP_17_88
https://doi.org/10.4103/jrpp.JRPP_17_88
https://doi.org/10.36347/sajp.2021.v10i03.001
https://doi.org/10.1186/s13756-022-01150-7
https://doi.org/10.1080/14787210.2023.2259106
https://doi.org/10.4103/jrpp.JRPP_19_121
https://doi.org/10.36347/sajp.2021.v10i05.001
https://doi.org/10.4103/jrpp.JRPP_17_12
https://doi.org/10.3389/fphar.2018.00442
https://doi.org/10.3389/jpps.2024.12721
https://doi.org/10.3389/jpps.2024.12721
https://doi.org/10.1186/s12909-025-07309-1
https://doi.org/10.1186/s12909-025-07309-1
https://doi.org/10.1016/j.ijid.2024.107626
https://doi.org/10.1111/bcp.15254
https://doi.org/10.1093/jac/dky572
https://doi.org/10.1016/j.rcsop.2025.100652
https://doi.org/10.1186/s12875-024-02679-9

	_Hlk173507502
	_Hlk173952454
	_Hlk180993559
	_Hlk208827142
	_Hlk174716748
	_Hlk214908856
	_Hlk181019392
	_Hlk201330894
	_Hlk214975130
	_Hlk215069157

