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Abstract

Empirical antibiotic treatment is common in acute conjunctivitis despite most cases being non-
infectious or viral infections. Operational research (OR) at an Eye Hospital in Ghana (Jan-Dec 2021)
identified appropriate antibiotic prescription in 71% of cases. A campaign of research dissemination
and sensitisation of key stakeholders followed, which included communicating the findings and
implications to prescribing staff at the hospital. We conducted further OR covering the period Jan-
Dec 2024 to test the hypothesis that appropriateness of antibiotic prescriptions will improve, to
investigate the types of antibiotics prescribed and to evaluate the appropriateness of non-prescription
of antibiotics. We found antibiotic prescription appropriate in 87% of cases, a 16% improvement on
the 2021 findings. In 91% of all cases, the use or non-use of antibiotics was assessed as appropriate.
All antibiotics used in 2021 were in ACCESS and WATCH categories. However, 15% of 2024
prescriptions were RESERVE antibiotics. This could have been driven by stock outs of ACCESS or
WATCH alternatives. This research has demonstrated the power of regular operational research and
interventions to improve antibiotic prescribing in eye health in Ghana. It is imperative that the
recommendations of the initial researchers are fully implemented, to protect the future efficacy of
available antibiotics.

Keywords: SORT IT; operational research; antimicrobial resistance; conjunctivitis; antibiotics: West
Africa; Ghana

1. Introduction

Conjunctivitis is an inflammation of the conjunctival tissue of the eye. Patients present with eyes
that can be red, swollen and painful. Frequently there is also a mucoid discharge [1-3]. The condition
may be categorized as acute, chronic or recurrent based on the onset and nature of presentation [3—
5]. Acute conjunctivitis (AC) is commonly defined as conjunctivitis with symptoms of less than 3
weeks duration [6-8]. It can further be categorized as non-infectious or infectious. Acute non-
infectious conjunctivitis may be caused by trauma, chemical irritation or, most commonly, by
allergies. Acute infectious conjunctivitis (AIC), has two main subcategories relating to the type of
pathogen involved: bacterial AIC or viral AIC [5-7,9]. Due to the lack of specific diagnostic tests to
differentiate bacterial from viral conjunctivitis, broad-spectrum antibiotics are frequently used to
treat any infectious acute conjunctivitis [7,9]. However, bacterial and viral AIC can be distinguished
by taking a thorough patient history and meticulous eye examination, and inappropriate antibiotic
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treatment could be avoided [3,7,10]. A schematic of acute conjunctivitis categories and a diagnostic
aid detailing signs and symptoms of allergic, bacterial and viral conjunctivitis are provided in
Supplementary Material.

Patients with AIC in Ghana may seek care in the community through pharmacies, through
primary eye care facilities, or through referral hospitals. While primary eye care facilities are staffed
solely by optometrists and ophthalmic nurses, referral hospitals also have ophthalmologists. The
current first-line treatment of bacterial AIC in Ghana is with antibiotic eye drops and/or ointment
[11]. Treatment for viral AIC focuses on symptom relief unless there are mitigating circumstances
that indicate antibiotic use, such as suspicion of secondary bacterial infection [11]. Allergic (non-
infectious) acute conjunctivitis is treated with mast cell stabilizers and antibiotics are not used unless
there are similar mitigating circumstances as in viral AIC above. The antibiotics that are approved by
the Ghana Standard Treatment Guidelines (STG) for the treatment of bacterial AIC are
Chloramphenicol 0.5% or Tetracycline 1% ointment, and Ciprofloxacin eye drops 0.3%.

Patients who return with unresolved symptoms of bacterial AIC usually move from
chloramphenicol treatment through to treatment with ciprofloxacin (or alternative antibiotics) until
the condition resolves.

There is a growing threat of antimicrobial resistance globally [12-15]. In Ghana, antibiotic
resistance has been reported by different studies in health and environmental sciences [16-19]. It is
therefore imperative to ensure that antibiotic prescribing is optimal as outlined in Global and
National Action Plans on Antimicrobial use and Resistance to avert the burden of antimicrobial
resistance on the health system [20-23].

Operational research, carried out through the Structured Operational Research and Training
Initiative (SORT IT) and based on 2021 data, found the following antibiotic prescribing practices at
the Bishop Ackon Memorial Christian Eye Centre (hereafter referred to as BAMCEC) [24]:

1.  29% of patients receiving antibiotics had been prescribed antibiotics inappropriately if the
standard treatment guidelines were being followed

2. 56% of patients receiving antibiotics were prescribed antibiotics from the WATCH category of
the WHO AWaRe scheme and the remainder prescribed antibiotics from the ACCESS.

The AWaRe classification contains three groups of antibiotics (ACCESS, WATCH and
RESERVE). The ACCESS category includes antibiotics for empirical treatment of common infections,
which should be available in all health care settings. The WATCH category antibiotics have a higher
potential for resistance and their use should be limited. The RESERVE category are “last resort”
antibiotics and their use should be reserved for special situations with multidrug-resistant bacterial
infections where alternative treatments have failed[22,25].

Following the research, the investigators produced information products, including evidence
briefs, outlining why and how the research was conducted, the findings, and the implications for
policy and practice. These provided the platform for a number of meetings with stakeholders
convened between November 2022 and August 2023. The researchers proposed seven
recommendations to address concerns identified during the study. Of these, four recommendations
have been implemented:

1. To meet and brief the management of BAMCEC on the outcomes and implications of study.
2. Tomeet and brief the Head of Ghana Eye Care Secretariat on outcome and implications of study.
3. To meet and brief BAMCEC prescribers on outcome and implications of study.
4. To establish a Local Antibiotic Stewardship Team (LAST)
Three (3) recommendations are yet to be implemented (as of July 2025):
To monitor the use of antibiotics in the Eye Clinic by LAST
To conduct Continuing Professional Development (CPD) training related to antibiotic
prescribing through the Drugs and Therapeutic Committee at BAMCEC
3. Replication of the study in other eye care facilities with the oversight of the Ghana Eye Care
Secretariat

b=

We considered the package of measures implemented above as an intervention.
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We hypothesised that the operational research results dissemination and sensitisation will have
improved the appropriateness of antibiotic prescribing.

This study aimed to assess whether the appropriateness of antibiotic prescribing improved, and
the use of WATCH category antibiotics decreased, following the operational research and the
associated research dissemination and sensitisation activities. We compared antibiotic prescribing
patterns for acute conjunctivitis in two time periods, 1¢ January to 31t December 2021 (the period
covered by the operational research) and 1% January to 315t December 2024 (following research results
dissemination and training) in a specialist eye hospital in Cape Coast, Ghana.

The previous operational research only looked at patients who were being prescribed antibiotics
and whether that was done appropriately. We, in addition, looked at patients with acute
conjunctivitis who did NOT receive antibiotics and whether the withholding of antibiotics was
appropriate. An attempt was made to collect baseline data on patients not receiving antibiotics in
2021 to be compared with data from 2024. However, not all treatment cards belonging to these
patients could be obtained.

2. Materials and Methods

2.1. Study Design

The study was a cross-sectional, before and after, study using routinely available secondary data
from electronic medical record system and supplemented with data from patient treatment cards.

2.2. Settings

2.2.1. General Setting

The study was conducted in Cape Coast, Ghana. Ghana is a West African country which shares
borders with Burkina Faso to the north, Togo to the east, Cote d’'Ivoire to the west and the Gulf of
Guinea in the south. The population of the country was reported to be 30.8 million in the 2021
population and housing census [26]. There are sixteen administrative regions in Ghana and Cape
Coast is the capital of the central region.

2.2.2. Specific Setting

BAMCEC is a specialist hospital that offers eye care services to a wide range of patients in and
around Cape Coast.

Most clients of the facility receive services with their National Health Insurance while others do
so with private health insurance, or pay cash to receive care. There are also patients from
neighbouring Cote d’Ivoire who attend clinic at BAC regularly. The Centre has tertiary level eye care
diagnostic equipment and a fully functional operating theatre.

The Centre has a staff strength of 54, consisting of one part-time ophthalmologist, four full time
optometrists, five full time ophthalmic nurses, seven opticians, one pharmacist and other general
nurses, health assistants, orderlies and general administrative staff. Three eye care cadres consisting
of ophthalmologists, optometrists and ophthalmic nurses make up the team of prescribers.

2.3. Operational Definitions

Acute Conjunctivitis: All cases diagnosed as acute conjunctivitis as recorded in the EMR
(Medlink software) used at the facility

Appropriate use of antibiotic medication: Antibiotics used only where there is an indication or
suspicion of bacterial infection.

The diagnostic aid provided in Supplementary Material served as reference for the
classification of the various types of conjunctivitis as agreed upon by the research team at the study
centre. For this study, we will use the following criteria for ascertaining appropriateness.
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1. Appropriateness: a) antibiotics prescribed for acute bacterial conjunctivitis. b) not prescribing
antibiotics in the absence of acute bacterial conjunctivitis

2. Inappropriateness: a) not prescribing antibiotics when there is acute bacterial conjunctivitis. b)
prescribing antibiotics when there is no indication of bacterial conjunctivitis except where there
are extenuating circumstances.

2.4. Study Population

The study population consisted of:

1. All cases of acute conjunctivitis from 1st January to 31st December 2021 at BAMCEC who were
not prescribed antibiotics, and

2. All cases of acute conjunctivitis which were reported at BAMCEC from January 01 to December
31, 2024.

In order to assess the impact of the operational research, knowledge dissemination and training
on prescribing practices between the two time-periods, we calculated a sample size using OpenEpi
Version 3.01 (Open-Source Epidemiologic Statistics for Public Health) Software package. We
hypothesised that the percentage of prescribing being deemed appropriate would rise from 71% to
85% (14% increase) as a result of the intervention. With 95% confidence and 80% power, a total
sample size of 292 would be required (146 in each time-period). The previous study described 201
patients with acute conjunctivitis in the one-year period (2021). Since the current study also
described patients in an entire year (2024), we expected a similar number of acute conjunctivitis cases.
We anticipated 402 cases (201 in each time - period) which allowed us to make the comparison.

2.5. Inclusion Criteria

All cases diagnosed as acute conjunctivitis as recorded in the Electronic Medical Record System
(EMR) system (Medlink software) used at the facility and whose treatment cards are available.

2.6. Data Variables and Sources of Data

Variables included demographic data, details of diagnosis and treatment, antibiotics prescribed,
cadre of prescriber. These were obtained from the EMR system complemented by information from
patient treatment cards.

2.7. Data Collection and Entry

For the two time-periods, a list of patients in whom the diagnosis was recorded as “Acute
Conjunctivitis” was extracted from the electronic medical records (Medlink software) as an MS Excel
spreadsheet. This spreadsheet included the patient’s folder number (which is a unique identifier for
a patient), their age, sex and place of residence.

The patient’s folder number from the list was used to retrieve the patients’ treatment cards. By
reviewing the treatment cards, a team of three (two optometrist and one ophthalmic nurse) cross
checked the presenting complaints and symptoms in each folder to ascertain the type of
conjunctivitis. The team also extracted other relevant information (whether antibiotics were
prescribed, names of antibiotics prescribed, appropriateness of antibiotic prescription or non-
prescription) from the patient treatment cards and entered this onto a data collection form created on
the Epicollect5 mobile application. In a situation where further information was missing from the
patient treatment card, the case was excluded.

2.8. Data Analysis

The data entered into the Epicollect5 application was downloaded as an MS Excel spreadsheet.
This spreadsheet was merged with the MS Excel spreadsheet containing the list of patients from the
Medlink software using the VLOOKUP function of MS Excel (Microsoft Corporation) with the
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Patient’s folder number as a unique identifier to link the two sheets. This final dataset was imported
into STATA version 16 (StataCorp, College Station, TX, USA) for analysis.

Sociodemographic characteristics (age categories, sex, region of residence), types of diagnosis,
patterns of antibiotic prescriptions, and the appropriateness of use or non-use of antibiotics were
summarised as numbers and proportions.

Chi-square test and the z-test were used to evaluate differences in proportions. The level of
significance was set at P < 0.05.

3. Results

3.1. Sociodemographic and Clinical Characteristics

There was a total of 3968 conjunctivitis cases recorded from 1+t January to 31st December 2024.
Of these, 220 (5.5%) had Acute Conjunctivitis as recorded in the EMR of BAMCEC. There were 119
(54.1%) females and males were 101(45.9%). A majority of the patients were adults aged eighteen
years or more followed by children under five. Also, almost all of the patients were from the Central
region. Of those diagnosed with AC, 67.3% were prescribed antibiotics; a significantly higher
proportion, compared with that of 2021’s 55.2% (p=0.011). Details of sociodemographic and clinical
characteristics of patients who visited BAMCEC with acute conjunctivitis in 2024 are provided in
Table 1.

Table 1. Sociodemographic and clinical characteristics of patients diagnosed with new acute conjunctivitis at a

specialist eye hospital in Ghana in 2021 and 2024.

Characteristic 2021 (N=201) 2024 (N=220) p-value?
n | (%) n | (%)

Age group (years)
<5 78 | (38.8) 46 | (20.9) <0.001
5-17 43 | (21.4) 44 | (20.0)
>18 80 | (39.8) 130 | (59.1)

Sex
Male 89 | (44.3) 101 | (45.9) 0.737
Female 112 | (55.7) 119 | (54.1)

Residence
Ashanti 0 (0) 21 (0.9) <0.001
Central 163 | (81.1) 212 | (96.4)
Western 32 | (15.9) 6| (2.7)
Western North 51 (2.5) 01 (0)
Greater Accra 11 (0.5) 01 (0

Prescriber cadre
Ophthalmologist 2 | (1.0) 01 (0) 0.008
Optometrist 107 | (53.2) 145 | (65.9)
Ophthalmic nurse 92 | (45.8) 75 | (34.1)

Type of acute conjunctivitis
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Bacterial NA | NA 89 | (40.4) - NA-
. Data not
Viral NA | NA 20 | (9.1)
Non-infectious NA | NA 111 | (50.5)

Prescribed antibiotics

Yes 111 | (55.2) 148 | (67.3) 0.011

No 90 | (44.8) 72 | 32.7)

available. 1z-test.

3.2. Proportions of Patients Prescribed Antibiotics

There was a significant difference in antibiotic prescription based on age groups between 2021
and 2024 (p<0.001). Among those prescribed antibiotics in 2021, majority (65%) were children under
5 years of age, whereas majority (56%) of patients prescribed antibiotics in 2024, were aged 18 years
or above. There was slight decrease in the proportion of males among patients who received
antibiotics in 2024 (43%) compared to 2021 (49%), but this was not statistically significant. The
proportion of patients who were prescribed antibiotics by optometrists/ophthalmologists was
significantly higher in 2024 (71%) compared to 2021 (53%) (p=0.002) as shown in Table 2.

Of all 220 AC cases, 33% had no antibiotics prescribed, 44.6% had one antibiotic prescribed, and
22.4% had two or more antibiotics prescribed. This contrasts with findings in 2021 where 44.8% of
the 201 cases received no antibiotics whiles 44.8% received one antibiotic with a further 10.4%
receiving more than one antibiotics as shown in Figure 1.

Table 2. Antibiotic prescribing practices and associated factors at specialist eye hospital in Ghana in 2021 and

2024.
Variable Prescribed antibiotics p-value? Z-test.
2021 (N=111) 2024 (N=148)
Age group (years) n | (%)? n | (%)?
<5 72 | (64.9) 41 | (27.7) <0.001
5-17 26 | (23.4) 24 | (16.2)
>18 13 | (11.7) 83 | (56.1)
Sex
Male 54 | (48.6) 63 | (42.6) 0.33
Female 57 | (51.4) 85 | (57.4)
Prescriber cadre
Optometrist/Ophthal 59 | (53.1) 105 | (70.9) 0.002
mologist
Ophthalmic nurse 52 | (46.9) 43 | (29.1)
Type of Acute Conjunctivitis
Bacterial 0] (0 88 | (59.5)
Viral 0| (0 14 | (9.5)
Non-infectious 01 (0) 46 | (31.0)
Acute conjunctivitis 111 | (100)* - |-
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Figure 1. Numbers and proportions of antibiotics prescribed for acute conjunctivitis at a specialist eye hospital
in Ghana in 2021 and 2024.

3.3. Appropriateness of Prescribing or not Prescribing Antibiotics for Treatment of AC in a Ghanaian Eye
Hospital

Of all AC cases prescribed antibiotics the prescription was assessed as “appropriate” in 87.1% in
2024, which is a 16% increase compared to the 71% reported in 2021 (p=0.001). In cases where
antibiotics were NOT prescribed, the non-prescription was assessed as ‘appropriate’ in 98.6% of cases
in 2024. Overall, the composite proportion of appropriateness for antibiotic treatment was 90.9% as
shown in Table 3. Data for 2021 was incomplete for cases where antibiotics were not prescribed.
However, of the 28 that could be obtained out of the 90, all were assessed to be appropriate.

The appropriateness of antibiotic prescription was further investigated by sex, age-group and
prescribing cadres (ophthalmic nurses or optometrist) for any associations. There was statistically
significant differences in appropriateness as it relates to age-categories in 2024 (p=0.008), but in 2021,
no such significant differences were observed. In children under five years, 97.6% received
appropriate antibiotic prescriptions, while proportions of older children (5-17 years) and adults with
appropriate antibiotic prescriptions were 70.8% and 86.8% respectively. No statistically significant
differences were found related to sex or prescribing cadre. Of optometrists prescriptions 88.6% were
appropriate compared to 83.7% of those of ophthalmic nurses as seen in Table 4.

Table 3. Appropriateness of decision to prescribe or not to prescribe antibiotics in new acute conjunctivitis

patients who visited a specialist eye hospital in Ghana in 2021 and 2024.

2021 2024 p- value?
Total | Appropriate | Total | Appropriate
n | (%) n | (%)
Prescribed antibiotics 111 79 | (71.2) 148 129 | (87.1) | 0.001
Not prescribed antibiotics 90 28 | - 72 71| (98.6) | -
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All AC cases | 200 |NA|- | 220 | 200 (909) |-

'Percentage calculated out of total patients in each category, 2Peason’s Chi-square test. Incomplete data. Out of

a total 90 cases of non-prescription of antibiotics, we had access to 28. NA: Not available, due to incompleteness
of data.

Table 4. Appropriateness and factors associated with decision to prescribe or not to prescribe antibiotics in new

acute conjunctivitis in patients who were prescribed antibiotics at a specialist eye hospital in Ghana in 2021 and

2024.
Appropriateness of Antibiotic
Prescriptions
variables 2021 p-value 2024 p-value?
N=111 N =148
Yes No | Total Yes No | Total
n=79 | N=32 | 111 n=129 | n=19 | =148
%)t | (%) | (%) (%) %)t | (%)
Age group (years)
<5 53|19 72 0.164¢ 40 1141 0.008
(73.6) | (26.4) | (100) (97.56) | (2.44) | (100)
5-17 15 | 11 26 17 7|24
(57.7) | (42.3) | (100) (70.83) | (29.17) | (100)
>18 112 13 72 11 | 83
(84.6) | (15.4) | (100) (86.75) | (13.25) | (100)
Sex
Male 37117 54 0.696 < 55 8|63 0.965
(68.5) | (31.5) | (100) (87.3) | (12.7) | (100)
Female 42 | 15 57 74 11 | 85
(73.7) | (26.3) | (100) (87.05) | (12.95) | (100)
Prescriber cadre
Optometrist 44 1 15 59 0.526 ¢ 93 12 | 105 0.423
(74.6) | (25.4) | (100) (88.57) | (11.43) | (100)
Ophthalmic nurse 35|17 52 36 7|43
(67.3) | (32.7) | (100) (83.72) | (16.28) | (100)

'Row percentages, calculated out of total number in each group. ?z-test. Pearson’s chi-square test with Yates’

continuity correction. fFisher’s exact test. NB: 2021 results copied from the results of Hope et al [24].

3.4. Types and Proportions of Antibiotics Prescribed Per the WHO AWaRe Classification

The WHO AWaRe Scheme was used to identify the proportions of prescribed antibiotics in the
three categories (ACCESS, WATCH and RESERVE). Of the total 215 antibiotics prescribed in 2024,
42.3% were in the ACCESS category, 42.8% were in the WATCH category, whiles, 14.9% belonged to
the RESERVE category, as represented in Tables 5. There was statistically significant difference
between 2021 and 2024 with respect to the RESERVE category (p<0.001) but not in ACCESS and
WATCH categories.
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Distribution and proportions of 2Peason’s Chi-square test
ACCESS, WATCH and RESERVE antibiotics prescribed for AC in 2021 and 2024 is represented
in Figure 2.

Table 5. Types of antibiotics prescribed as per the WHO AWaRe classification of antibiotics in new acute
conjunctivitis patients at a specialist eye hospital in Ghana in 2021 and 2024.

2021 (N=131) 2024 (N=215) p-value?
n | (%) n | (%)
Access antibiotics 64 | (48.8) 91 | (42.3) <0.001
Watch antibiotics 67 | (51.2) 92 | (42.8)
Reserve antibiotics 01 (0) 32 | (14.9)

'Percentages calculated with total number of antibiotics prescribed as denominator. 2Peason’s Chi-square test.

Any Access Gentamicin Tetracycline = Any Watch Ciprofloxacin Tobramycin | Polymyxin
antibiotic antibiotic

o))
o
X

50

S
o
X X

0

N
o
X X

10
0

Proportion of patients
w
x

X

Access antibiotics Watch antibiotics Reserve
antibiotics

m2021 m2024

Figure 2. Proportions and distribution of antibiotics prescribed for acute conjunctivitis at a specialist eye hospital
in Ghana in 2021 and 2024.

4. Discussion

This research study has demonstrated that operational research combined with effective
communication of the findings and their implications can bring about improvements in antibiotic
prescribing in eye-care.

There were very similar numbers of acute conjunctivitis cases in 2021 and 2024 (201 and 220
respectively). These met the projection used in calculating a sample size that would allow
comparison of data from 2021 and 2024.

In the 2024 study, 50% of acute conjunctivitis was assessed as infectious and 50% non-infectious.
Of the acute infectious conjunctivitis cases, 80% were assessed as bacterial AIC and 20% as viral AIC.
This distinction was not made explicit in the 2021 study by Hope et al. [24] but the proportion of AC
cases being prescribed antibiotics significantly increased from 55.2% in 2021 to 67.3% in 2024 (p =
0.011). The higher proportion of antibiotic prescriptions recorded compared with percentage of AIC
is attributable to treatment of suspected secondary infection and prophylactic treatment in non-
infectious acute conjunctivitis. = There was also a statistically significant increase in the
appropriateness of antibiotic prescription (p=0.001) (87.1% in 2024 compared to 71.2% in 2021).
Moreover, the appropriateness of withholding antibiotics (i.e. non-prescription of antibiotics) was
assessed as appropriate in 98.6% of AC cases. Analysis of the 2021 data on appropriateness of non-
prescription while limited in terms of the data available nevertheless indicated that non-prescription
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of antibiotics was also highly appropriate and that this had been maintained alongside the
improvements in prescribing appropriateness.

Recent findings reveal a shift in the distribution of antibiotic prescribing patterns among
healthcare cadres. In 2024, optometrists accounted for 71% of prescriptions for acute conjunctivitis,
while ophthalmic nurses were responsible for the remaining 29% (p = 0.024). This marks a notable
change from 2021, when ophthalmic nurses prescribed 46.8% of antibiotics and optometrists or
ophthalmologists (predominantly optometrists) accounted for 53.2% [24]

Despite the shift in roles, no significant differences were observed in 2024 between the two
cadres in terms of the appropriateness of prescriptions: 88.6% for optometrists and 83.7% for
ophthalmic nurses. In comparison, the 2021 proportions were lower (74.6% for optometrists and
67.3% for ophthalmic nurses); indicating improvement in both groups, with ophthalmic nurses
showing the most notable progress.

These trends suggest encouraging improvements in prescribing practices across both cadres.
However, the observed shift in prescribing roles warrants further investigation to better understand
the factors driving this change.

In 2021, there were no statistically significant differences in the appropriateness of antibiotic
prescribing across age groups for acute conjunctivitis (AC) cases. However, by 2024, a significant
difference was observed. Specifically, 97.6% of children under five years received appropriate
antibiotic prescriptions, compared to 70.8% of children aged 5-17 years and 86.8% of adults. This
finding highlights the need for future training of prescribers to focus on improving antibiotic
prescribing practices in specific age groups. Enhancing appropriateness in older children and adults
is expected to contribute to improved overall antibiotic stewardship.

The research findings also give some cause for concern and indications for remedial action.
While the proportion of AC cases receiving one antibiotic remained comparable (44.8% in 2021 and
44.6% in 2024), the proportion of AC cases prescribed two or more antibiotics has increased from
10.4% in 2021 to 22.7% in 2024. More concerning was the emergence of Polymyxin B, a RESERVE
category antibiotic, in 14.9% of prescriptions for acute conjunctivitis (AC) in 2024. This marks a
significant change, as no RESERVE antibiotics were prescribed for AC during the 2021 study period
(p<0.001). The use of Polymyxin B is particularly alarming given that RESERVE antibiotics are
intended for use only as a last resort in specific, hard-to-treat infections. It is speculated that, this
inappropriate use may have been driven by stock-outs of ACCESS and WATCH -category
alternatives, underscoring the need for robust supply chain management and stricter antibiotic
stewardship protocols. The proportions of ACCESS antibiotics (gentamycin and tetracycline) being
prescribed remained similar across the two study periods (46% in 2021, 42.3% in 2024). The
proportions of WATCH category antibiotics (ciprofloxacin and tobramycin) decreased from 54% in
2021 to 42.8% in 2024. In 2024, the most commonly prescribed antibiotic for AC was ciprofloxacin
(36.7% of antibiotic prescriptions), followed by tetracycline (23.3%), gentamycin (19.1%), tobramycin
(5.1%) and Polymyxin B (14.9%).

The research and dissemination activities may likely be responsible for the improvements in
antibiotic prescribing described above. = However, incomplete implementation of all the
recommendations of the initial investigators may be partly responsible for some of worrying trends
observed. Two of the recommendations not implemented as of yet were:

1. To monitor the use of antibiotics in the Eye Clinic by Local Antibiotic Stewardship Team (LAST);
and

2. To conduct Continuing Professional Development (CPD) training related to antibiotic
prescribing through the Drugs and Therapeutic Committee (DTC) at BAMCEC.

Two major concerns identified by the research are the rising number of AC cases being
prescribed two or more antibiotics, and the inappropriate use of RESERVE category antibiotics. These
issues might have been mitigated if staff had received training through the DTC. Furthermore, even
if such prescribing had occurred, it could have been detected earlier if LAST had been empowered to
monitor antibiotic use in the Eye Clinic.
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Strengths and Limitations

The major strength of this study is that all acute conjunctivitis cases attending BAMCEC in the
two year-long study periods were included. There was therefore no selection bias at the health
facility level. Reporting adhered to the Strengthening The Reporting of Observational Studies in
Epidemiology (STROBE) guidelines [27]. This research will contribute to the One health approach in
policy making efforts focused on optimizing the use of antimicrobials as provided in objective 4 of
the Global and National Action Plan from the perspective of eye care [22,23].

A limitation was that changes in medical record systems and practice prevented all patient
records being retrieved from 2021 AC cases who had not been prescribed antibiotics. This was
discussed further in the results section. A further limitation may be changes in the population
attending services at BAMCEC. Table 1 describes the demographics of the 2021 and 2024
populations. In the 2021 study 38.3% of acute conjunctivitis cases were aged under-five, 21.4% aged
5 —17 years, and 39.8% aged 18 and above. In 2024, it can be seen that 20.9% of acute conjunctivitis
cases were aged under-five, 20% aged 5 — 17 years, and 59.1% aged 18 and over. It can also be seen
that in the 2021 study 81.1% of the AC cases were from Central, 15.9% from Western, 2.5% from
Western North and 0.5% from Greater Accra. This compares with 96.4% of AC cases being from the
Central Region, 2.7% from Western region and 0.9% from Ashanti region in the 2024 study.

5. Conclusions

This research has demonstrated the power of regular operational research to improve antibiotic
prescribing in eye health in Ghana. It allows progress to be monitored and the early detection of
worrying practices. It is imperative that the recommendations of the initial researchers are fully
implemented, and the study replicated in other facilities to protect the future efficacy of available
antibiotics.
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Appendix 1. Classification of conjunctivitis. Adapted from Standard Treatment
Guidelines 7 edition [11]

Conjunctivitis
\ 4 \ 4
Acute Chronic
(<Bweek (>3week
\ 4 \ 4
Infectiious Non-infectious
\ 4 \ 4
Viral Allergic, Traumatic,
Antibiotic Bacterial Chemical
inappropriate Antibiotic Antibiotic inappropriate
unless mitigating appropriate unless mitigating
circumstance circumstance
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Appendix 2

Symptom Criteria for acute conjunctivitis. Adapted from 7t Edition of the Ghana Standard
Treatment Guidelines 2017 (STG) [11]

Symptoms Allergic Bacterial Viral conjunctivitis
conjunctivitis conjunctivitis
Appearance of discharge White stringy Mucopurulent Watery
mucoid
Presence of erythema Mild to moderate Moderate to severe ~ Mild to moderate
Pruritus Moderate to severe  None to mild Mild to moderate
Bilateral eye involvement =~ Common Unilateral initially Rare
Presence of None Rare Common
lymphadenopathy
Upper respiratory None Rare Common
coinfection
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