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ABSTRACT

Purpose: To determine whether topical dexamethasone 0.1%/povidone-iodine 0.4% reduces the duration of
presumed viral conjunctivitis better than artificial tears and whether the treatment relieves the symptoms of this
disease.

Methods: Randomized, masked and controlled trial. One-hundred twenty-two patients with a clinical diagnosis
of presumed viral conjunctivitis were randomized to either the treatment group or the control group. Physicians
and patients were masked to the treatment. Swabs were taken from the conjunctival fornix for adenovirus
PCR analyses. Patients in the treatment group received topical dexamethasone 0.1%/povidone-iodine 0.4% eye
drops four times daily, and patients in the placebo group received artificial tears four times daily, both for seven
days. Symptoms were recorded on the day of recruitment and at the time of a follow-up examination 5, 10 and
30 d later. The main outcome was duration of the disease. The others outcomes were overall discomfort, itching,
foreign body sensation, tearing, redness, eyelid swelling, side effects of the eye drops, intraocular pressure and
the incidence of subepithelial corneal infiltrates.

Results: There was no statistically significant difference between the treatment group and the control group in
terms of the patients’ symptoms, intraocular pressure and incidence of subepithelial cornea infiltrates during
the entire follow-up period. Patients of the treatment group reported more stinging (p50.001) and a shorter
conjunctivitis duration (9.4 ± 4.6 d in the dexamethasone 0.1%/povidone-iodine 0.4% group versus 11.8 ± 4.9 d
in the artificial tears group, p = 0.009).

Conclusions: The use of topical dexamethasone 0.1%/povidone-iodine 0.4% eye drops four times daily appears
to reduce the duration of conjunctivitis, although it causes more stinging than artificial tears.

Keywords: Adenovirus, dexamethasone, povidone-iodine, viral conjunctivitis

INTRODUCTION

Viral conjunctivitis is one of the most common
disorders seen in general and ophthalmic primary
care practice. It is highly contagious, usually for 10–
12 d from onset as long as the eyes are red. It is
typically caused by adenovirus. Less common causes

include herpes simplex virus, varicella-zoster virus,
picornavirus, poxvirus, human immunodeficiency
virus, influenza virus, Epstein-Barr virus, paramyxo-
virus and rubella. An American study on adults and
children in an ophthalmic emergency room found that
62% of acute infective conjunctivitis cases had an
adenoviral cause.1–3
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Generally, a diagnosis of viral conjunctivitis is
made on the clinical features alone. Patients may give
a history of recent exposure to an individual with
red eye, or they may have a history of recent
symptoms of an upper respiratory tract infection.
The eye infection may be unilateral or bilateral.
Patients may report ocular itching, foreign body
sensation, tearing, redness, discharge, eyelids sticking
and photophobia. Signs of acute viral conjunctivitis
include inferior palpebral conjunctival follicles, tender
palpable preauricular lymph node, epiphora, hyper-
emia, chemosis, red and edematous eyelids, pinpoint
subconjunctival hemorrhages, punctuate keratopathy
and occasionally a pseudomembranous. Subepithelial
corneal infiltrates may develop 1–2 weeks after the
onset of the conjunctivitis.4 Laboratory tests are
typically not necessary. Conventional laboratory iden-
tification can be expensive and time-consuming but
may be helpful in certain circumstances.5–9

Viral conjunctivitis is a self-limiting condition.
The infection usually resolves spontaneously within
2–4 weeks. Treatment of adenoviral conjunctivitis
is supportive. Patients usually are instructed to use
cold compresses and lubricants, such as artificial
tears, for comfort. For patients who may be suscep-
tible, a topical antibiotic may be used to prevent
bacterial superinfection. Topical steroids may be used
for pseudomembranes or when subepithelial infil-
trates impair vision, although subepithelial infiltrates
may recur after discontinuing the steroids. No evi-
dence exists that demonstrates the efficacy of antiviral
agents.4,10–13 However, many patients still experience
substantial discomfort despite standard treatments,
and, given the disproportionate morbidity and poten-
tial economic impact associated with an outbreak of
infective conjunctivitis, a therapeutic agent that
reduces clinical symptoms of viral conjunctivitis and
minimizes shedding of the infectious virus would be
desirable.

Dexamethasone is a potent, well-tolerated ster-
oid14,15 that has been used extensively as a topical
ophthalmic agent both alone and in combination
regimens.10,16–18 While the use of dexamethasone may
have some efficacy in the short-term amelioration of
symptoms, studies in the New Zealand white rabbit
model have suggested that even a short course of
relatively low-potency corticosteroids without the
addition of a suitable antiviral agent can increase the
duration of viral shedding and prolong the infectiv-
ity.10 Povidone-iodine is an antiseptic extensively
used in preparation for general surgery, for ophthal-
mic purposes and for laboratory disinfection.19–25

Diluted povidone-iodine solutions inhibit numerous
viruses, bacteria, fungi and some other parasites.26

Previously studies have shown that povidone-iodine
is a potential option for reducing contagiousness
in cases of adenoviral infections.27 In one Japanese
investigation, a number of viruses, including

adenovirus and herpes, were found to be very
susceptible to povidone-iodine in vitro, even in
concentrations of 1.0%.28

Dexamethasone 0.1%/povidone-iodine 0.4%, an
eye drop containing a steroid and an antiseptic, is
promising as a suitable therapeutic agent to treat
adenoviral keratoconjunctivitis. A small, prospective,
open-label, single-arm clinical trial to test dexametha-
sone 0.1%/povidone-iodine 0.4% on humans with
symptoms of acute conjunctivitis who had tested
positive for the adenoviral antigen was therapeutic-
ally successful.16 In another study, dexamethasone
0.1%/povidone-iodine 0.4% combination markedly
lowered the viral concentration and improved the
signs of the disease in rabbits.29

Thus, favorable human data in combination with
in vivo results provide an impetus for a human clinical
trial to test the efficacy of this drug on a larger group
and to evaluate the safety of the treatment in order to
properly establish both the therapeutic benefits and
the adverse effects.

The main purposes of this study is to determine
whether topical dexamethasone 0.1%/povidone-
iodine 0.4% reduces the duration of presumed viral
conjunctivitis better than artificial tears and whether
the treatment relieves the symptoms of this disease.

METHODS

Study Design

This study was designed as a prospective, masked,
controlled study of the efficacy of dexamethasone
0.1%/povidone-iodine 0.4% (pH = 6.7, without pre-
servatives, prepared and provided by Ophthalmos�,
São Paulo, Brazil) compared with artificial tears
(methylcellulose 0.5% with benzalkonium chloride
(BAC) as preservative, pH = 6.6, prepared and pro-
vided by Ophthalmos�, São Paulo, Brazil). Patients
were recruited from the Eye Emergency Room of
the State University of Campinas Teaching Hospital
in Brazil, from November 2011 to June 2012. An
ethics committee linked to the Institution of origin
approved this study, and written informed consent
was obtained from all patients. We certify that all
applicable institutional and governmental regulations
concerning the ethical use of human volunteers were
followed during this study and conducted in accord-
ance with the Declaration of Helsinki. The study was
registered at www.clinicaltrials.gov: NCT01481519.

Study Population

Eligible patients were required to have an acute
unilateral or bilateral viral conjunctivitis (with the
characteristic clinical features such as sudden onset of
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acute follicular conjunctivitis, with watery discharge,
hyperemia and chemosis) for less than one week.
In addition, they were required to have at least one of
the following features compatible with viral conjunc-
tivitis: ipsilateral preauricular lymphadenopathy, to
be preceded by flulike symptoms (including fever,
malaise, respiratory symptoms, nausea, vomiting,
diarrhea or myalgia) and/or a recent history of an
eye examination or exposure within the family or
at work. Exclusion criteria included history of sea-
sonal allergic conjunctivitis, use of ocular medication
after the beginning of symptoms, contact lens wear,
history of herpetic eye disease, history of ocular
surgery, history of chronic ocular disease other than
refractive error, allergy to iodine, pregnancy, age
younger than 18 years, any bleeding disorder, glau-
coma, significant blepharitis or dry eyes according to
a slit lamp examination, purulent ocular discharge,
corneal epithelial fluorescein staining or intraocular
inflammation.

Study Protocol

Patients who met the study criteria and who agreed to
participate in the study were randomly assigned to
receive either dexamethasone 0.1%/povidone-iodine
0.4% eye drops or artificial tears, by lot. Patients were
given sealed, randomly code numbered opaque
manila envelopes containing unlabeled bottles of
either dexamethasone 0.1%/povidone-iodine 0.4% or
artificial tears. Patients were instructed to put one
drop into each symptomatic eye four times daily for
seven days. The drop identity was masked to both the
investigators and patients until the study was
completed. At the end of the study, the code for the
randomization scheme was obtained.

Ocular swab samples were collected from patients
with suspected conjunctivitis by human adenovirus
(HAdV), placed in sterile solution of 0.9% NaCl
and kept in a freezer at �80 degrees until the
time of extraction. These samples were used in
the adenovirus PCR analysis. Adenovirus primers
were selected from the hexon region DNA sequ-
ence of adenovirus types 2 and 5: Hadv1 –50

GCCGCAGTGGTCTTACATGCACATC 30 and Hadv2
– 50 CAGCACGCCGCGGATGTCAAGT 30 (product
size of 300 bp).30–33 These primers amplify multiple
serotypes. Sequencing of 300 bp fragment of the hexon
gene allows for the identification of most adenovirus
serotypes that are associated with acute conjunctivitis.

Outcome Measures and Follow-Up

Patients were evaluated at baseline and were asked
to return 5 (±1), 10 (±1) and 30 (±2) days later for
a follow-up evaluation. The main outcome was

duration of the disease. The others outcomes were
overall discomfort, itching, foreign body sensation,
tearing, redness, eyelid swelling, eye drops side
effects, intraocular pressure and the incidence of
subepithelial corneal infiltrates.

Both at presentation and at follow-up, each patient
reported the presence or absence of each symptom
and rated the extent of each present symptom. In
addition, each patient was asked to report their
opinions on the usefulness of the treatment in
relieving their symptoms on the following four-point
scale: the treatment did not help (0), I’m unsure if
the treatment helped (1), I think the treatment helped
(2) and the treatment definitely helped (3). Both the
questionnaires and the criteria for selecting patients
were similar to a previously published conjunctivitis
clinical trial.34

Subepithelial corneal infiltrates were also investi-
gated, and intra-ocular pressure was measured at
every follow-up visit. Patients were also asked about
the duration of conjunctivitis on the 30th day. The
same doctors examined the same patients at the initial
and follow-up evaluations. Patients who did not
attend their follow-up appointments were contacted
by telephone and asked to attend the next follow-up
visit. If that was not possible, the answers to the
questionnaire and the information regarding the
duration of symptoms were obtained by telephone
interview. At each visit, patients were asked whether
their use of the medication was consistent, and the
importance of its consistent use was reinforced.
Patients who were found to have subepithelial corneal
infiltrates sometime during the study discontinued
the use of the masked eye drops and were treated
with corticosteroids (topical prednisolone 0.1% within
four weeks).

Patients were instructed to contact one of the
principal investigators by telephone if they were
experiencing any significant side effects of the eye
drops. If the investigator was unavailable, patients
were instructed to report to the Ophthalmological
Emergency Room of the Hospital of the study, which
is open 24 h a day. In addition, patients were asked
about any side effects at their 5-, 10- and 30-d follow-
up evaluations.

Sample Size and Statistical Analysis

A previous trial found that 78% of patients reported
that artificial tears improved their symptoms.35 This
trial was powered to have an 80% chance (p50.05) of
detecting a change from 78% to 97% of patients who
felt that their treatment helped. Allowing for a 5%
loss from the lack of follow-up, we sought to recruit
112 patients.

We used the SAS System for Windows (Statistical
Analysis System) 9.1.3 (SAS software, Institute Inc,
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2002–2003, Cary, NC) computer software for the stat-
istical analyses. The data were analyzed according
to the group to which the patients were originally
assigned. The chi-square or Fisher’s exact tests was
used for categorical variables; the Mann–Whitney test
was used for continuous variables. ANOVA for repea-
ted measures was used to compare the longitudinal
measures between groups and time, followed by the
profile test. The variables were transformed into ranks
due to the lack of normal distribution. p Values50.05
were considered statistically significant.

RESULTS

A total of 122 patients met the eligibility criteria and
were initially enrolled in the study. Eleven patients
did not return on the fifth day of follow-up; eight
of these 11 patients were from the artificial tears
group, and the other three were from the dexametha-
sone 0.1%/povidone-iodine 0.4% group. On the 10th
day of follow-up, 109 patients were evaluated (56
from the dexamethasone 0.1%/povidone-iodine 0.4%
group and 53 from the artificial tears group), and 104
patients were evaluated on the 30th day of follow-up
(55 from dexamethasone 0.1%/povidone-iodine 0.4%
group and 49 from artificial tears group (Figure 1).
There were seven patients in the study who presented
early subepithelial corneal infiltrates: two on the fifth
day of the follow-up examination (both from the
dexamethasone 0.1%/povidone-iodine 0.4% group)
and five on the 10th day of the follow-up examination

(four from the artificial tears group and one from the
dexamethasone 0.1%/povidone-iodine 0.4% group).
These patients’ use of the study medication was
discontinued, and these patients were excluded,
because their condition required monitoring and
specific treatment with corticosteroids. All patients
with subepithelial corneal infiltrates had their prob-
lem solved with no long-term consequences after
using topical prednisolone 0.1% for four weeks.

The baseline characteristics of the 122 patients
included are listed in Table 1. Seventy-two patients’
PCR tests were positive for adenovirus, and the
incidence was similar in both groups (36 in the
dexamethasone 0.1%/povidone-iodine 0.4% group
and 36 in the artificial tears group). The two groups
were similar at baseline in terms of the patients’
demographic and clinical characteristics.

The duration of conjunctivitis reported by the
patients was 9.4 (±4.6) d in patients from the dexa-
methasone 0.1%/povidone-iodine 0.4% group and
11.8 (±4.9) d in patients from the artificial tears group.
As seen in Figure 2, this difference was statistically
significant (p = 0.009). In addition, if we consider only
patients with positive PCR in the analysis, the
duration of conjunctivitis in patients from the dexa-
methasone 0.1%/povidone-iodine 0.4% group aver-
aged 9.8 (± 4.1) d, and the artificial tears group
averaged 12.2 (±4.1) d. This result was also statistically
significant (p = 0.018).

The comparisons of symptoms between the groups
on the initial evaluations and follow-ups on days 5
and 10 have been summarized as a percentage of

FIGURE 1 Dexamethasone/povidone eye drops versus artificial tears for treatment of presumed viral conjunctivitis: trial profile.
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patients in whom the conditions were present
(Table 2). We considered only patients with data
from all follow-up days for statistical analysis (n = 56
for treatment group and 53 for control group), where
symptoms were reduced. Both medications signifi-
cantly reduced all symptoms (p50.001), which is
expected since it is a self-limiting condition, but there
was no statistically significant difference comparing
the reduction of any symptoms between the dexa-
methasone 0.1%/povidone-iodine 0.4% and artificial
tears groups.

When asked about the benefits of their treatment,
12 (20.7%) patients in the dexamethasone 0.1%/
povidone-iodine 0.4% group answered that the treat-
ment did not help or that they were unsure if the
treatment helped, and 46 (79.3%) patients thought it
helped or reported that it definitely helped.
Meanwhile, 12 (22.6%) patients in the artificial tears

group answered that the treatment did not help or
that they were unsure if the treatment helped, and
41 (77.4%) patients thought it helped or reported that
it definitely helped. There was no statistically signifi-
cant difference between responses of patients who
received artificial tears and those who received dexa-
methasone 0.1%/povidone-iodine 0.4% (p = 0.800,
Pearson chi-square test).

The incidence of of subepithelial corneal infiltrate
at the follow-up examinations 5, 10 and 30 d after
the initial examination (baseline) in each group was
compared. On day 5, there were 2 (3.4%) cases of
subepithelial corneal infiltrate in the dexamethasone
0.1%/povidone-iodine 0.4% group, and there were
no cases in the artificial tears group. On day 10, there
was one (1.7%) case in the treatment group and four
(7.5%) cases in the control group. On day 30, there
were eight (14.5%) cases in the treatment group and
two (4%) cases in the control group. There was no
statistically significant difference in the frequency of
the incidence of subepithelial corneal between the two
groups on any follow-up day [p = 0.496 (day 5),
p = 0.198 (day 10), p = 0.098 (day 30); Fisher’s exact
test]. These patients with subepithelial corneal infil-
trates were successfully treated with topical prednis-
olone 0.1% within four weeks.

Intraocular pressure was measured at baseline and
on follow-up days. Patients from the dexamethasone
0.1%/povidone-iodine 0.4% group had a mean
intraocular pressure of 12.1 mmHg (baseline),
12.1 mmHg (day 5), 11.8 mmHg (day 10) and
11.9 mmHg (day 30). The patients receiving artificial
tears had intraocular pressure of 12.16 mmHg (base-
line), 12.27 mmHg (day 5), 11.8 mmHg (day 10) and
12.33 mmHg (day 30). There was no statistically
significant difference between groups.

A comparison of the adverse effects showed that
13 (22.4%) patients who used dexamethasone 0.1%/
povidone-iodine 0.4% reported stinging and while
only 1 (1.9%) used artificial tears. This was statistically
significant, p = 0.001.

TABLE 1 Dexamethasone/povidone eye drops versus artificial tears for treatment of presumed viral conjunctivitis: demographic and
clinical characteristics.

All patients Adenovirus PCR +

Dexamethasone/
povidone (n = 61)

Artificial
tears (n = 61) p Values

Dexamethasone/
povidone (n = 36)

Artificial
tears (n = 36) p Values

Median age (years) 36.93 (±12.92) 35.25 (±13.74) 0.38a 34.80 (±12.0) 34.80 (±13.70) 0.813a

Male (%) 37.7 45.9 0.36b 41.6 47.2 0.63b

Median days with symptoms 2.23 (±1.45) 1.89 (±1.11) 0.25a 2.31 (±1.40) 1.94 (±1.10) 0.312a

Associated upper respiratory infection (%) 34.4 22.9 0.14b 44.4 16.6 0.01b

Follicles on inferior tarsal conjunctiva (%) 93.4 95.0 1.0c 97.2 94.4 1.0c

Preauricular node (%) 16.3 19.6 0.64b 16.6 13.8 0.74b

Contact with person with a red eye (%) 52.4 54.0 0.86b 58.3 58.3 1.0b

aMann–Whitney test.
bPearson chi-square test.
cFisher‘s exact test.

FIGURE 2 Dexamethasone/povidone eye drops versus artifi-
cial tears for treatment of presumed viral conjunctivitis:
duration of conjunctivitis reported by the patients.
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DISCUSSION

Topical dexamethasone 0.1%/povidone-iodine 0.4%
used four times daily appears to shorten the duration
of conjunctivitis, although it causes more stinging
than artificial tears.

The open-label pilot human study by Pelletier
et al.16 documented the efficacy of this new formula-
tion of ophthalmic suspension containing povidone-
iodine 0.4% dexamethasone 0.1% in the treatment of
adenoviral keratoconjunctivitis. This small, open-label
human clinical trial was conducted in light of the
extensive ophthalmic use of these two drugs: povi-
done-iodine19–26 and dexamethasone.10,16–18

After the study by Pelletier et al.16 was published,
Clement et al.29 published results on tests on rabbit
corneas and showed that povidone-iodine 0.4% dexa-
methasone 0.1% was the most effective agent in
minimizing the clinical signs of adenovirus infection
in rabbit eyes when the treatment was compared to
cidofovir 0.5%, tobramycin/dexamethasone ophthal-
mic suspension and balanced salt solution. The study
concludes with a request for a human phase III
clinical trial to test the efficacy of this drug on a larger
group and also to evaluate the safety of the treatment
in order to properly establish both the therapeutic
benefit and any negative side effects. With further
study, a formula that combines povidone-iodine 0.4%
and dexamethasone 0.1% could become a treatment
option for adenoviral keratoconjunctivitis in humans.
In our randomized clinical trial of viral conjunctivitis,
we demonstrated the benefits of povidone-iodine
0.4%/dexamethasone 0.1%. While corticosteroids
alone have been shown to increase the duration of
viral shedding and viral titers in the adenovirus 5
New Zealand white rabbit model,10 this trend was not
noted in our human study. Our finding is consistent
with the results obtained by Pelletier et al.16 Although
the combination of povidone-iodine 0.4% dexametha-
sone 0.1% contains dexamethasone, the duration of
conjunctivitis was lower in the treated group
(p = 0.009), which suggests that the antiviral activities
of preparation counteracts the effects of the dexa-
methasone alone. Thus, the antiseptic effect of povi-
done-iodine 0.4% dexamethasone 0.1% probably is
capable of inhibiting virus replication. It is also
important to note that although statistically signifi-
cant, the dexamethasone 0.1%/povidone-iodine 0.4%
formulation decreased the duration of conjunctivitis
by only 2.4 d. Given the socio-economic impact of
viral conjunctivitis, 2.4 d may be considered
important.

Clinical studies in healthy volunteers that compared
the ocular tolerance of eye drops with and without
BAC have demonstrated that there was an induction of
tear film instability or corneal barrier disruption in
the subject group administered eye drops with
BAC compared with that in the BAC-free group.36,37
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Both patient’s complaints and objective damage to the
ocular surface are more frequent among patients
treated with eye drops containing a preservative.38

In addition, it has been shown that povidone-iodine
can also be cytotoxic to corneal cells.39 In our study,
more patient discomfort, such as stinging, was
observed in the dexamethasone 0.1%/povidone-
iodine 0.4% group, although both solutions contain
components that produces discomfort. Although there
are no studies in the literature evaluating the in vivo
effects of isolated BAC on patients with viral conjunc-
tivitis, BAC demonstrated potent in vitro activity
against the majority of microorganisms, including
adenovirus.40,41 Despite that, we observed a reduction
of the duration of the disease when the compound with
povidone-iodine was used, which may be explained
by the antimicrobial activity of povidone-iodine.24,28

However, the study was limited in that patients
were asked about the duration of their conjunctivitis
on the 30th day; there were no objective, pre-defined
criteria for this situation. As a result, the duration of
conjunctivitis was based on the patients’ subjective
reporting. This report may have been biased by the
anti-inflammatory effect of steroids, and thus may not
have resulted from the combination of the steroid
with povidone-iodine. The study was also limited in
that the symptom questionnaire was based on sub-
jective data (patient response) and lacked an analysis
of objective data.

Our study revealed that the PCR tests of 72 patients
were positive for adenovirus (59.0% positivity), a
finding which is similar to that of a previous study,1

and the incidence was similar between the two groups
(36 in the povidone-iodine 0.4%/dexamethasone 0.1%
group and 36 in the group receiving artificial tears).
The findings of all variables (overall discomfort,
itching, foreign body sensation, tearing, redness,
eyelid swelling, intraocular pressure and subepithelial
corneal infiltrate incidence) were similar among
patients with both negative and positive PCR results.

It was unclear why topical dexamethasone 0.1% as
a component of the treatment did not relieve the
symptoms of viral conjunctivitis when it was success-
ful in a large randomized placebo-controlled study of
the topical steroid alone.42 A possibility is that patient
responses were influenced by the stinging sensation,
which was significant in treated group (p = 0.001).
However, stinging may be reduced through pH
normalization or the use of a lower povidone concen-
tration. Additional studies are needed to test this
hypothesis. Although a previous study43 reported a
high incidence of permanent ‘‘dry eye’’ in the post-
infection period of adenovirus with the use of steroids
for six weeks, this was not observed in our study or
in similar studies with steroids, perhaps because of
the short duration of the treatment (seven days).
However, no long-term follow-up was performed to
evaluate this issue.

Thus, an effective treatment for the symptoms and
signs of acute follicular conjunctivitis has yet to be
found. An improvement of the side effects and more
studies on measurements of viral titers are needed to
show whether povidone-iodine 0.4%/dexamethasone
0.1% can be a treatment option.
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