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Abstract

Purpose  Conjunctivitis is one of the most common
ocular pathologies. Its treatment depends on its eti-
ology, but an excessive use of antibiotics and corti-
costeroids, which in many cases are contraindicated,
has been described. The objective was to describe the
prescription patterns of medications used to treat con-
junctivitis in a Colombian population.

Methods This was a cross-sectional study on the
pharmacological treatment of patients diagnosed with
conjunctivitis between April 1, 2020, and March 31,
2021; based on a drug-dispensing database of approx-
imately 8.5 million people affiliated with the Colom-
bian Health System. Some sociodemographic and
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pharmacological variables and comorbidities were
considered. A descriptive analysis was performed.
Results A total of 8708 patients were identified;
they had a median age of 44.7 years, and 59.3% were
women. The most common causes of conjunctivi-
tis were unspecified (53.1%) and allergic (37.4%).
The most commonly used drug was olopatadine
(26.1%), followed by dexamethasone with neomy-
cin and polymyxin B (25.0%). A total of 97.0% of
the patients received ophthalmic prescriptions, while
12.8% received systemic medications. Glucocorti-
coids (40.3%), antibiotics (37.7%) and antihistamines
(31.7%) were the most commonly used groups of
ophthalmic drugs. Glucocorticoids and ophthalmic
antibiotics were the medications most frequently pre-
scribed by general practitioners for the treatment of
viral or bacterial conjunctivitis.
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Conclusions Many patients with conjunctivitis are
not being managed according to the recommenda-
tions of clinical practice guidelines, which highlights
that the widespread use of antibiotics with ophthal-
mic glucocorticoids could be considered potentially
inappropriate prescriptions in many cases.

Keywords Conjunctivitis - Anti-bacterial agents -
Glucocorticoids - Inappropriate prescribing -
Pharmacoepidemiology - Colombia

Introduction

Conjunctivitis is the inflammation or infection of the
conjunctiva and is characterized by dilation of the
conjunctival vessels that leads to hyperemia, edema,
pain and ocular discharge [1, 2]. It is the most com-
mon ocular pathology, representing approximately
2.0% of all primary care consultations and 1.0% of
emergency consultations [1, 3], and the majority of
patients are initially managed by primary care physi-
cians instead of ophthalmology professionals [1]. Its
prevalence varies according to the underlying cause,
the age of the patient and the season of the year [1].
However, in general, viral and allergic causes are the
most frequent etiologies [1, 4, 5].

Conjunctivitis can be classified according to its
etiology, chronicity and severity. In this way, con-
junctivitis can be infectious (viral, bacterial or para-
sitic) or noninfectious (allergic, mechanical, irritative,
toxic, immune-mediated or neoplastic); acute (last-
ing less than 4 weeks) or chronic (lasting more than
4 weeks); and mild or moderate/severe according to
the intensity of its clinical manifestations [2, 4, 5].
Its treatment depends mainly on the underlying etiol-
ogy; however, definitive diagnosis is a great challenge
in making the definitive diagnosis due to the overlap
of symptoms and the heterogeneous clinical presen-
tation, and studies have shown a clinical inaccuracy
rate that oscillates between 40.0 and 75.0% [3] and
contributes to the inadequate management of patients
[6].

Excessive use of ophthalmic antibiotics and gluco-
corticoids has been shown in patients with conjuncti-
vitis [6, 7]. The former class of medications is indi-
cated in for bacterial etiologies, while the latter can
be used in some patients with allergic or atopic con-
junctivitis that is refractory to treatment [8, 9]. The
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indiscriminate use of these drugs can lead to compli-
cations and adverse ophthalmological reactions, such
as antimicrobial resistance, worsening infections or
increasing intraocular pressure, among others [1, 10].

The Colombian Health System offers univer-
sal coverage to the entire population through two
regimes: a contributory one that is paid by workers
and employers, and another that is subsidized by the
state. The health system includes a benefit plan that
covers a significant number of heterogeneous medica-
tions used in the management of patients with con-
junctivitis. The objective of this study was to deter-
mine the prescription patterns of medications used in
the treatment conjunctivitis in a population of Colom-
bians covered by the health system.

Materials and methods

A cross-sectional study was developed to establish
the prescriptions used in the treatment of patients
diagnosed with conjunctivitis based on a drug dis-
pensing database that collects information from
approximately 8.5 million people affiliated with the
Colombian Health System through six health insur-
ance companies, corresponding to approximately
30.0% of the active affiliated population of the con-
tributory or payment regime and 6.0% of the state-
subsidized regime and approximately 17.0% of the
Colombian population during the study period.
Patients with a first diagnosis of conjunctivitis
between April 1, 2020, and March 31, 2021, were
identified based on the following International Clas-
sification of Diseases, version 10 (ICD-10) codes:
allergic conjunctivitis (HO1), bacterial conjunctivi-
tis (A543, A740, H100), viral conjunctivitis (B301,
B303, B308, B309), parasitic conjunctivitis (H130,
H131) and unspecified conjunctivitis (H102, H103,
H104, H108, H109, H132, H138, P391). Patients of
any sex and age who were treated through outpa-
tient medical consultations were selected. Patients
with a concomitant diagnosis of keratitis/corneal
ulcer, blepharitis, stye, periorbital/orbital celluli-
tis, Sjogren’s syndrome, stenosis and other lacri-
mal pathway disorders were excluded. Based on
the drug consumption information for the affiliated
population that was systematically obtained by the
dispensing company (Audifarma SA), a database
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was designed that allowed the following groups of
patient variables to be collected:

1. Sociodemographic: Age, sex, city of dispen-
sation, type of affiliation with the Colombian
Health System.

2. Clinical: The type of conjunctivitis (unspecified,
bacterial, viral or allergic) and comorbidities
were identified from the ICD-10 codes.
Pharmacological:

Ophthalmological medications: N-acetyl aspar-
tyl glutamic acid, antibiotics (azithromycin,
bacitracin, ciprofloxacin, gatifloxacin, moxi-
floxacin, neomycin, polymyxin b, sulfacetamide,
tobramycin), antihistamines (alcaftadine, bepo-
tastine, epinastine, ketotifen, olopatadine), non-
steroidal antiOinflammatory drugs (diclofenac,
bromfenac, nepafenac), antivirals (acyclovir,
ganciclovir), glucocorticoids (dexamethasone,

fluorometholone, loteprednol, prednisolone),
mast cell membrane stabilizers (sodium cromo-
glycate), immunosuppressants (cyclosporine,

tacrolimus), ocular lubricants/artificial tears
(polyacrylic acid, polyvinyl alcohol, polyvinyl
carboxylic acid, sodium cromoglycate), poly-
vinyl alcohol, carboxymethylcellulose, sodium
hyaluronate, chondroitin sulfate, hydroxypropyl
methylcellulose, polyethylene glycol, propylene
glycol, sympathomimetics (phenylephrine, nap-
hazoline, tetryzoline).

e Systemic drugs: Antibiotics (amoxicillin, ampi-
cillin, azithromycin, cefadroxil, cephalexin,
cephradine, ceftriaxone, ciprofloxacin, clarithro-
mycin, clindamycin, dicloxacillin, doxycycline,
erythromycin, norfloxacin) antihistamines (ceti-
rizine, chlorpheniramine, desloratadine, diphen-
hydramine, fexofenadine, hydroxyzine, ketotifen,
levocetirizine, loratadine), antiviral (acyclovir).

e Type of prescriber: General practitioner, optom-
etrist, ophthalmologist, other specialty (internal
medicine, pediatrics, geriatrics, etc.).

e The different pharmacological treatments were
classified as appropriate or inappropriate accord-
ing to the clinical practice guideline [8]. For
example, it was considered inappropriate to use
antibiotics in allergic conjunctivitis, or prescrib-
ing corticosteroids for bacterial conjunctivitis [8].

Additionally, the prevalence of conjunctivitis was
calculated during the study period, as well as during
the previous 12 months (including the time before the
COVID-19 pandemic, which began in Colombia in
March 2020).

The protocol was approved by the Bioethics Com-
mittee of the Universidad Tecnologica de Pereira in
the category of research without risk (Endorsement
code: 02-210,920). The ethical principles established
by the Declaration of Helsinki were respected.

The data were analyzed with the statistical pack-
age SPSS Statistics, version 26.0 for Windows (IBM,
USA). A descriptive analysis was performed using
frequencies and proportions for qualitative-categori-
cal variables. The normality of the continuous vari-
ables was evaluated using the Kolmogorov—Smirnov
test, and continuous variables are reported as means
and standard deviations and nonparametric variables
are reported as medians and interquartile. The data
are presented in the text and in tables.

Results

A total of 8708 patients with a diagnosis of conjunc-
tivitis distributed in 140 different cities of Colombia
were identified during the study period (April-2020
to March-2021), indicating an overall mean preva-
lence of conjunctivitis of 0.8 cases per 10,000 people.
In the previous year (April-2019 to March-2020), a
total of 63,040 cases of conjunctivitis were identified
in the database, with a mean of 6.5 cases per 10,000
people. This represents a variation of —86.2% with
respect to the total number of cases (See Supplemen-
tary Figure).

From the 8708 patients included for analysis, the
59.3% (n=5160) were women, and the median age
was 44.7 years (interquartile range 22.4-65.3 years;
range 0.1-102.8 years). A total of 21.6% (n=1877)
were younger than 18 years old, 23.4% (n=2041)
were between 18 and 39 years old, 32.4% (n=2821)
were between 40 and 64 years old, and 22.6%
(n=1969) were 65 years old or older. A total of
70.4% (n=6130) of the patients lived in Bogota
(n=1542; 17.7%), Cartagena (n=857; 9.8%), Bar-
ranquilla (n=724; 8, 3%), Popayan (n=719; 8.3%),
Monteria (n=650; 7.5%), Cali (n=548; 6.3%), Sin-
celejo (n=456; 5.2%), Armenia (n=226; 2.6%),
Manizales (n=211; 2.4%) or Pereira (n=197; 2.3%);
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73.0% (n=6356) were affiliated with the contributory
regime, and 27.0% (n=2352) were affiliated with the
subsidized regime of the country’s health system.

The most common etiology of conjunctivitis was
unspecified (n=4624; 53.1%), followed by allergic
(n=3259; 37.4%), bacterial (n=636; 7.3%) and viral
(n=189; 2.2%). Most of the patients were attended
by general practitioners (n=7274; 83.5%). A total
of 97.0% (n=28444) of the patients received ophthal-
mic prescriptions, most commonly glucocorticoids
(n=3507; 40.3%), followed by antibiotics (n=3284;
37.7%), antihistamines (n=2764); 31.7%) and artifi-
cial tears (n=1627; 18.7%). Systemic treatments for
the management of conjunctivitis were prescribed in
14.3% (n=1243) of cases and mainly comprised anti-
histamines (n=997; 11.4%) and antibiotics (n=293;
3.4. %). Table 1 shows the most commonly used oph-
thalmic and systemic medications for the manage-
ment of patients with conjunctivitis.

A total of 489 different treatment regimens
were found, and 51.6% (n=4489) of the patients
received one of the following treatments: olopatadine
(n=1737; 19.9%), dexamethasone + neomycin + pol-
ymyxin (n=1453; 16.7%), carboxymethylcellulose
(n=481; 5.5%), fluorometholone (n=477; 5.5%) and
gentamicin (n=341; 3.9%) (Table 2). Glucocorticoids
associated with antibiotics were dispensed for 28.9%
(n=2519) of patients with conjunctivitis, while glu-
cocorticoids without antibiotics were dispensed for
11.3% (n=988), and antibiotics without glucocorti-
coids were used for 8.8% (n="765) of patients.

As Table 2 shows, the proportion of women was
higher for all types of conjunctivitis, and the median
age among the groups was similar. Regarding the
frequencies of prescriptions for various drug types,
glucocorticoids and ophthalmic antibiotics predomi-
nated for both viral and bacterial conjunctivitis, while
ophthalmic antihistamines were prescribed more fre-
quently for allergic conjunctivitis, and artificial tears
were prescribed most frequently for unspecified con-
junctivitis. Systemic medications were used more
often for viral and bacterial conjunctivitis (Table 2).
Patients with viral conjunctivitis were the ones who
had the highest proportion of inadequate pharmaco-
logical treatment (n=166/189; 87.8%), followed by
those who had bacterial conjunctivitis (n=445/636;
70.0%) and allergic conjunctivitis (rn=922/3259;
28.3%). In patients with unspecified conjunctivitis, it
was not possible to determine the adequacy.
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Table 1 Main ophthalmic and systemic drugs prescribed for
the treatment of patients with conjunctivitis, Colombia

Drugs n=8708 %

Ophthalmic drugs 8444 97.0
Olopatadine 2274 26.1
Dexamethasone + neomycin+ polymyxin B 2175 25.0
Carboxymethylcellulose 706 8.1
Fluoromethalone 643 74
Gentamicin 597 6.9
Sodium cromoglycate 514 5.9
Polyethylene glycol + propylene glycol 322 3.7
Prednisolone + phenylephrine 244 2.8
Hyaluronate + chondroitin 219 2.5
Dexamethasone + tobramycin 210 2.4
Hyaluronate 203 23
Alcaftadine 194 2.2
Prednisolone 136 1.6
Ketotifen 131 1.5
N-Acetyl Aspartyl Glutamic Acid 114 1.3
Bepotastine 104 1.2
Sulfacetamide 100 1.1
Epinastine 87 1.0
Moxifloxacin 71 0.8
Tobramycin 67 0.8
Other medications (n=30) 576 6.6
Systemic drugs 1243 14.3
Loratadine 412 4.7
Desloratadine 253 2.9
Cephalexin 146 1.7
Chlorpheniramine 142 1.6
Cetirizine 134 1.5
Amoxicillin 49 0.6
Dicloxacillin 39 0.4
Ciprofloxacin 33 04
Ketotifen 25 0.3
Diphenhydramine 23 0.3
Other medications (n=13) 67 0.8

Table 3 shows the prescription patterns for the drug
groups according to the prescriber and type of con-
junctivitis. Notably, the majority of the ophthalmic
glucocorticoids prescriptions were issued by general
practitioners and optometrists. Similarly, ophthalmic
antibiotics and systemic medications were prescribed
mainly by general practitioners; in contrast, most of
the prescriptions issued by ophthalmologists were for
antihistamines and artificial tears.
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Table 2 (continued)

I

conjunctivitis

Viral

Allergic conjunctivitis Bacterial conjunctivitis

Unspecified conjuncti-

vitis

Total

Variables

Springer

%

n=189

%

n=636

%

3259

n

%

4624

n

%

8708

n

2.6

1.9
0.9

12

3.7

119
31

3.8
39

29

177

3.6
2.5

313
217
203

Sodium cromoglycate

0.0

1.0
0.9

180
132

Polyethylene glycol + propylene glycol

10.6

20

3.6

23

28

2.3

Dexamethasone + neomycin + poly-

myxin + loratadine

0.5

2.2

14
29

1.0

34
64

2.5

0.8

117
35

1.9
1.5

166

Prednisolone + phenylephrine

4.6

2.0

130

Tobramycin + dexamethasone

Discussion

This study allowed us to determine the prescription
patterns of ophthalmic and systemic medications for
the treatment of conjunctivitis in a group of patients
affiliated with the Colombian Health System as evi-
dence of drug use in the real world. These findings
can be useful to help health care personnel; academ-
ics and scientists make decisions regarding the risks
that their patients face and can contribute to strength-
ening the practices related to the rational use of anti-
biotics and glucocorticoids among physicians in an
effort to reduce adverse drug reactions and ophthal-
mic complications in the country.

The prevalence of conjunctivitis varies according
to the etiology and can be influenced by the patient’s
age, sex, as well as by the seasons of the year [1, 11].
In this report, it was found that the general preva-
lence of conjunctivitis was affected by the COVID-19
pandemic, where a significant reduction in cases of
conjunctivitis can be seen when comparing the pre-
pandemic year with the first year of the pandemic,
which is consistent with other studies [12, 13]. Thus,
for example, Conde et al. [12] documented a 48.5%
reduction in cases of viral conjunctivitis in a hospital
institution in Spain, while in the USA, Lavista et al.
[13] identified a 37.3% reduction in patients with
non-allergic conjunctivitis. These changes may be
due to social distancing, isolation, travel restrictions,
closure of colleges and universities, less use of health
services for conditions other than COVID-19, as well
as a greater emphasis on hygiene and the use of per-
sonal protection elements [12, 13].

We observed that ophthalmic antibiotics were pre-
scribed for more than one third of patients, including
a large proportion of those with viral and unspecified
conjunctivitis and a smaller proportion of patients
with allergic conjunctivitis, for which clinical practice
guidelines do not recommend the use of antibiotics
[8, 9, 14]. However, the rate of antibiotics prescrip-
tions for acute conjunctivitis is higher in countries
such as the USA (58.0-72.7%) [6, 15], Australia
(74.0%) [16], Holland (80.0%) [17] and Belgium
(89.4%) [7] and lower in different Scandinavian coun-
tries (4.2-21.1%) [18]. The present analysis found
that the majority of prescriptions were issued by gen-
eral practitioners, which is consistent with the reports
of other publications [6, 15-17]. For example, in Eng-
land, Everitt et al.surveyed general practitioners and
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found that 95.0% prescribed antibiotics for the man-
agement of acute infectious conjunctivitis, but 58.0%
of professionals believed that half of their patients
had a viral infection [19]. The indiscriminate use of
antibiotics can cause severe alterations in the ocular
bacterial flora, which is essential for the prevention
of ocular infections, and can be associated with an
increase in antimicrobial resistance [10, 20].

Differences were found in the most frequently used
type of antibiotic. In the present report, a quarter of
the patients were prescribed neomycin with poly-
myxin B and glucocorticoid; this is in contrast with
other reports, in which other antibiotics predominated
[7, 15-17, 21-24]. For example, the use of poly-
myxin B with trimethoprim predominated in the USA
(53.4%) [15], whereas it was prescribed with fusidic
acid in the Netherlands (69.0%) [17], levofloxacin
in China (71.8%) [21], chloramphenicol in Australia
(50.8%) [16], moxifloxacin in India (52.0-53.5%)
[23, 24] and tobramycin in Spain (66.1%) [22] and
Belgium (23.4%) [7]. The differences in drug pre-
scription patterns have been shown in other pharma-
coepidemiological studies in the country, but in dif-
ferent clinical contexts [25—-27]. These variations can
be explained by the epidemiological heterogeneity
among countries in terms of the etiology and resist-
ance patterns of microorganisms, the characteristics
of health systems, the accessibility and availability of
drugs and the marketing strategies of the pharmaceu-
tical industry [25, 26].

The inappropriate use of antibiotics for conjunc-
tivitis with an etiology other than bacteria can have
various causes. Professionals, especially general prac-
titioners, may have difficulty distinguishing cases of
viral and allergic conjunctivitis from bacterial cases
because the three etiologies can present similar clini-
cal characteristics, such as eye irritation, conjunctival
injection and foreign body sensation [1, 4]. In addi-
tion, some prescribers may not have appropriate aca-
demic training for the correct diagnosis and treatment
of acute conjunctivitis [28]. Similarly, the prescrip-
tion of ophthalmic medications may be associated
with sociodemographic characteristics of the patient,
such as age, race, income, education level and comor-
bidities [6]. Additionally, patients may believe that
antibiotics promotes faster recovery from the pathol-
ogy and may therefore specifically seek such pre-
scriptions from their doctor [18], and the unsubstanti-
ated demand for these medications could lead to bias

in the treating physician’s diagnostic and therapeutic
process. Furthermore, the large number of prescrip-
tions for systemic medications to treat conjunctivitis
is noteworthy given that these drugs be reserved for
adjuvant therapy for conjunctivitis derived from sexu-
ally transmitted infections [1]. Finally, the absence of
updated guidelines for the management of patients
with conjunctivitis could contribute to the incorrect
diagnosis and inadequate treatment of this pathology
[29].

Another relevant aspect of this report was the
large proportion of patients who received ophthal-
mic glucocorticoids, which are not recommended
for the management of most cases of infectious con-
junctivitis [8, 14]. However, they can be used in short
cycles for refractory cases of allergic and atopic con-
junctivitis [8, 9]. It is striking that almost 30.0% of
the patients received antibiotics, which is consistent
with other studies, such as those reported by De Loof
et al. [7] in Belgium (30.5%), and is higher than that
reported by Shekhawat et al. [6] in a study of more
than 340,000 American patients, 20.0% of whom
concomitantly used glucocorticoids and antibiotics,
and by Yu et al. [21] in China, where this association
was present in 17.5% of cases. The use of ophthalmic
glucocorticoids should be limited due to the risk of
complications and adverse drug reactions, since they
increase the latency period of adenoviruses, prolong
the course of viral conjunctivitis, aggravate herpes
simplex virus infections, increase intraocular pressure
and increase the risk of glaucoma and cataracts [1, 8,
9, 30, 31] Therefore, due to the need for strict moni-
toring, these drug combinations should exclusively
use by ophthalmologists and health personnel who
have the necessary equipment to detect and prevent
adverse eye reactions.

Some limitations in the interpretation of the
results are recognized, since medical records were
not accessed to verify the diagnosis of conjunctivi-
tis or its etiology (allergic, infectious, other), sever-
ity and complications. Similarly, medications that
the patients may have received that were prescribed
outside the health system or were not delivered by
the dispensing company were unknown. In addition,
it is possible that some of the systemic prescriptions
were used for pathologies other than conjunctivi-
tis; however, these pathologies were not identified
among the primary and secondary diagnoses listed
in the database. However, the study included a
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significant number of patients who were distributed
throughout most of the national territory and were
covered by both the contributory and subsidized
regimes of the country’s health system.

With these findings, we can conclude that differ-
ent types of conjunctivitis are being managed with-
out following the recommendations of clinical prac-
tice guidelines. The results highlight the extensive
use of antibiotics with ophthalmic glucocorticoids,
which in many cases can be considered potentially
inappropriate prescriptions. It is suggested that
those responsible for health care and training pro-
vide continuing education measures and develop
clinical practice guidelines specifically aimed at
first-line health personnel, such as general practi-
tioners, to promote better diagnostic processes and
the more careful selection of available medications
to reduce the risk of adverse drug reactions and the
rates of antimicrobial resistance.
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