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Abstract

Background: The implementation of guideline recommendations for antibiotics prescription
for the management of patients with Acute Infective Conjunctivitis (AIC) in primary care
departments remains below par.
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Objectives: To assess the impact of clinical audit on adherence to evidence-based indications
for prescription of antibiotic eye drops in patients diagnosed with AIC, in the setting of a
primary care practice in western Greece.
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and collaboration with the primary care doctors of our department, we formulated and
implemented guidelines for the management of AIC. In the second cycle of the audit we
assessed the management of patients with AIC after local implementation of the guidelines.
Results: A total of 191 cases were audited in the first cycle before the introduction of the
guidelines, from 15% June 2019 to 7t March 2020, and 140 cases after, from 10t March 2020 to
20" November 2020. The compliance with the guidelines regarding antibiotics prescription
was significantly improved from 12.0% to 84.6% between the first and the second cycles of
audit.

Conclusion: In this study, clinical audit with locally introduction of guidelines significantly
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Introduction
Acute Infective Conjunctivitis (AIC) is a common presentation in the primary care setting, comprising around 1% of primary
care visits with some of the most common symptoms of AIC being watery, sticky and/or red eyes [1]. It is difficult to distinguish
viral and bacterial AIC based only on clinical examination, due to their similarities regarding ocular signs and symptoms of
patients. Moreover, medical training is usually rudimentary when it comes to ophthalmology and as a result general practice
doctors may lack the confidence and knowledge to properly manage patients with AIC or eye problems in general [2]. Despite,
the high diagnostic accuracy of AIC in primary care practices, several studies have found an overuse of topical antibiotic
treatment by primary care physicians mainly due to the difficulty in the clinical differentiation between viral and bacterial AIC
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[3-5]. As aresult, almost 70% of patients with AIC presenting to primary care are prescribed antibiotics with the majority of these
prescription being unnecessary or inappropriate since AIC is often self-limiting [5,6].

AIC rarely causes loss of vision and the rate of resolution in untreated cases, has been shown to be high in many randomized
clinical trials [7-9]. Appropriate indications for prescribing antibiotics in patients with AIC exist [6], and should be followed by
primary care practicians in order to limit the needles use of antibiotics. According to our knowledge, there are no studies in the
literature assessing the management of AIC in primary care in Greece. Therefore, we performed an audit to assess the
prescription practice of topical antibiotics for AIC in the setting of a primary care department in western Greece. Moreover, we
locally implemented a set of guidelines for the management of AIC and compared changes in practice before and after the
introduction of the guidelines.

Materials and Methods

Study Design and First Cycle of Audit

This was a closed loop, two cycle audit and the population of the study was all the patients in our primary care department in
Ano Chora, western Greece, discharged with a topical antibiotic prescription and the diagnosis of AIC from 15% June 2019 to 7t
March 2020. The data regarding demographics, patient history and the details about topical antibiotic prescription were extracted
from photocopies of the patients” discharge notes and prescription data kept in the practice records. Microsoft excel was used to
collect patient data. The study was conducted in accordance with the regulations of Greek law and informed consent has been
obtained from all participants.

Formulation of Guidelines

After performing a literature search, we formulated the guidelines for prescribing antibiotics in patients diagnosed with AIC,
based on the NICE guidance for AIC and on discussion with the five general practitioners of the department. The doctors easily
identified the key features of the clinical assessment and diagnosing AIC, however more discussion was needed for the treatment
plan of AIC. It was agreed to prescribe antibiotics in 3 occasions: 1) in patients with purulent discharge, 2) in contact lens wearers
and 3) when conjunctivitis caused by chlamydia or gonorrhea was suspected. In all these occasions referral to ophthalmology
was recommended. Additionally, all the doctors were informed about the indications for urgent referral of patients with
conjunctivitis to ophthalmology as recommended by NICE [10].

Implementation of Guidelines and Second Cycle of Audit

The data was presented at the meeting attended by primary care physicians of the practice. The guidelines were introduced in
8th March 2020 and they were displayed in all the examination rooms of the department. Nurses and junior doctors actively
encouraged the implementation of the guidelines and senior help was available if any clarifications needed to be made regarding
the management of patients with AIC. In addition, photocopies listing the indications regarding topical antibiotics use were
handed to every physician and pinned to the board of doctors” office. All physicians were also prompted to reevaluate any
existing topical antibiotic use for AIC in every patient. After discussion with the clinical supervisor, the audit standard was set
to an 80% of the prescriptions having a clear evidence-based indication. In early December, data from the discharge notes dated
from 10% March 2020 to 20* November 2020 were extracted and the differences in the prescription practice of topical antibiotics
for AIC before and after the introduction of the guidelines were assessed.

Statistical Analysis

Descriptive statistics of the study population were reported as percentage values for categorical variables and as mean + standard
deviation [median (min - max)] for continuous ones. We used the two-sided Student t-test or Mann-Whitney U test for
continuous variables, and the Pearson chi-square test or Fisher's exact test for categorical ones to assess the differences [and 95%
confidence intervals (95% CI)] between the variables of the study population before and after the implementation of the
guidelines for the management of patients with AIC. All statistical tests were two-sided and p-values less than 0.05 were
considered statistically significant, while all data analyses were conducted using R (version 3.5.2, Foundation for Statistical
Computing, Vienna, Austria).
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Results

This audit covered 16 months from June 2019 to November 2020. In this period, a total of 331 patients were identified in the
records of the department with the diagnosis of AIC, from whom 184 have been prescribed topical antibiotics (Table 1 and 2).
Regarding the demographics, the difference between the mean age of the patients before and after the implementation of the
guidelines was not statistically significant. Similarly, sex did not statistically differ between the two groups.

From 15% June 2019 and until 7t March 2020, a total of 158 patients were diagnosed with AIC and treated with antibiotic eye
drops. However, only 19 (12%) of them had a clear indication for antibiotics prescription (Table 1). During the first cycle of audit
a total of 191 patients were diagnosed with AIC, from whom 83% received antibiotics (Table 2).

From 10t March 2020, when the guidelines for the management of patients with AIC were already implemented, and until the
end of the audit period, a total of 26 patients with AIC were prescribed topical antibiotics, from whom 22 (84.6%) had an
indication for the prescription (Table 1). There was a statistically significant 62.6% difference (Fisher's exact test p-value < 0.001)
on the percentage of proper prescription of topical antibiotics in patients diagnosed with AIC before and after the local
introduction of the guidelines in our department. During the second cycle of audit a total of 140 patients were diagnosed with
AIC and the percentage of patients with AIC who were prescribed antibiotics fell from 83% to 19% compared to the first cycle of
the audit (Table 2). These differences reveal a marked improvement in compliance with guidelines regarding antibiotics
prescription for treatment of AIC. The audit standard of 80% was met and all the general practitioners found the guidelines
useful for the management of AIC.

Values
Parameters Before 7th March 2020 After 10t March 2020 P-value
N=158 N=26
Age (years)
Mean + SD 45.45 + 8.24 48.23 + 12.04 0.14a
Median (min — max) 42.00 (21 — 83) 45.00 (20 — 79)
Age group (years), n (%) 0.14°
<30 15 (9) 2 (8)
30-39 43 (27) 3(11)
40-49 45 (28) 10 (39)
50-59 33 (22) 4 (15)
60-69 18 (11) 4 (15)
>70 4 (3) 3(12)
Sex, n (%) 0.90 «
Women 83 (53) 14 (54)
Men 75 (47) 12 (46)
Indication for antibiotic prescription, n (%) <0.01"
No 139 (88) 4 (15)
Yes 19 (12) 22 (85)
AIC: Acute Infective Conjunctivitis; SD: Standard Deviation; a: Student’s t test; b: Fisher's exact test; c: Pearson chi-square
test

Table 1: Characteristics of the patients diagnosed with AIC and treated with antibiotics (n = 184) before and after the
introduction of the guidelines for the management of AIC.
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Values
Parameters
Before 7t March 2020 After 10t March 2020
Patients diagnosed with AIC, n (%) 191 (100) 140 (100)
Patients diagnosed with AIC and treated without antibiotics, n (%) 33 (17) 114 (81)
Patients diagnosed with AIC and treated with antibiotics, n (%) 158 (83) 26(19)
No clear indication 139 (73) 4 (3)
Purulent discharge 8 (4) 9 (6)
Contact lens wearer 8 (4) 11 (9)
Suspicion for chlamydia or gonorrhea 3(2) 2(1)

AIC: Acute Infective Conjunctivitis

Table 2. Total number of patients diagnosed with AIC (n=331) and the reasons for being treated with topical antibiotics before
and after the introduction of the guidelines for the management of AIC.

Discussion

This audit assessed the prescription practice of antibiotics in patients with AIC after the local implementation of guidelines in a
16-month period. Our closed-loop audit led to improvements in the pharmacologic treatment of AIC and increased the
confidence and knowledge of general practitioners of our department on the management of AIC.

Management of AIC in Primary Care

AIC remains one of the commonest ophthalmic conditions that physician’s worldwide face in general practice accounting for
approximately 1% to 2% of total visits, comprising also a significant economic burden for many countries [11]. The type and
prevalence of AIC depends of many factors, such as age of the patient, geographical location and seasonality. In general, viral
conjunctivitis remains the most common cause of AIC in both the adult and overall population, followed by bacterial
conjunctivitis which is more common in children [6]. Apart from infectious causes of conjunctivitis, other types of conjunctivitis
are toxic, cicatricial, allergic as well as secondary to neoplastic and immune-mediated diseases, which further complicates the
diagnosis and treatment plan of this entity. In addition, there are several sight-threatening conditions that can mimic AIC, so it
is important for primary care doctors to be able to make proper decisions regarding referral, testing and treatment. Fortunately,
several algorithmic approaches and guidelines exist for differentiating urgent eye conditions from AIC, which primary care
physician can easily adopt [10].

Factors Influencing the Prescription of Antibiotics in AIC and Consequences

It has been shown that the majority of patients with AIC are treated with antibiotics, although there are several factors influencing
their treatment plan. First of all, patients with AIC are more common to be prescribed antibiotics if they have visited non-
ophthalmologists, such us general practitioners and pediatricians [5]. Moreover, patients with lower socioeconomic status are
less likely to get antibiotics prescribed for the treatment of AIC [5].

One of the most serious consequences of the excessive prescription of antibiotics is the increasing rates of antimicrobial resistance.
Antimicrobial resistance imposes a significant challenge in many infectious diseases worldwide. Unfortunately data regarding
antimicrobial resistance of ophthalmic pathogens remain scarce not only in Greece and but in several other countries [12].
Excessive clinical use and misuse of antibiotics for conditions other that AIC has been reported in many Greek hospitals and
specifically in intensive care units [13]. There are many reasons for this condition; the Greek surveillance systems on antibiotics
use lack effectiveness and reliability and they often inadequately disseminate knowledge and research information regarding
antibiotics use. Additionally, due to the high number of patients attending the hospital departments in Greece, the relatively lack
of shortage of doctors and the constant growth of the working hours, doctors may become overwhelmed and as a result there is
often inadequate time for meaningful communication with the patient on antibiotics guidelines.
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Interpretation of Our Results

When discussing with the primary care physicians of the practice, the main reason identified for the non-etiological prescription
of topical antibiotic treatment was the individual’s fear for possible complications when AIC was left untreated, even in the
setting of clear evidence suggesting otherwise. Given that AIC severity can range from self-limiting infection to vision-
threatening complications such as endophthalmitis or keratitis, physicians in our department were afraid to not prescribe
antibiotics. Moreover, the fastest resolution of symptoms in bacterial conjunctivitis treated with antibiotics compared to no-
treatment, promoted this behavior [14]. However, after considerate discussion and collaboration with the physicians, they were
keen to change their prescription practice according to the guidelines that we introduced. The choice of antibiotics in our study
was based on the findings from the clinical examination and history of the patient. In general, patients with mucopurulent
discharge and contact lens wearer were treated with tobramycin ointment 3 times a day for 1 week, while from patients with
suspicion of gonococcal and chlamydial conjunctivitis samples from conjunctival scrapings and/or exudative fluid were taken.
If tested positive for gonorrhea and chlamydia, they were treated with intramuscular ceftriaxone 1g and azithromycin 1 orally
once, respectively.

Strengths and Limitations

One of the key strengths of the study is the implications that may have for primary care. The significant difference in the
prescription of antibiotics between the two cycles of our audit indicates that easy-to-follow guidelines in combination with good
communication of knowledge among primary care physicians can have a favorable effect on evidence-based prescription of
antibiotics in primary care. Moreover, this study makes a noteworthy contribution to the current literature, given the fact that
we could not identify any study assessing the prescription practice of antibiotics in AIC in primary care, in Greece. However,
several potential limitations should be taken into consideration. First of all, there are several factors affecting the delivery of care
in primary care departments, like their proximity with hospitals, the number of physicians working in the department, the size
of the population that the department is serving and its medical resources. As a result, the efficacy in the implementation of
guidelines regarding medical issues in different primary care departments may vary as well, and it may not be keeping in line
with the results from our primary care department. Moreover, our results should be interpreted cautiously due to the relatively
small sample size as well the fact that our study participants may differ from the general population. Lastly, we were not able to
assess the effect of the guidelines in different time points in the future, which would enable us to assess if our favorable outcomes
are long lasting.

Conclusion

In summary, this primary care-based audit revealed that the implementation of local guidelines can significantly improve the
prescription practice of antibiotics for the management of AIC in primary care departments. Although in our study overall
compliance regarding appropriate use of antibiotics in AIC exceeded 80%, it was not perfect. Thus, the audit must be repeated
after a period of time, allowing enough time for these recommendations to be established long-term in current clinical practice.
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