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Abstract. — OBJECTIVE: Intravitreal injec-
tions (IVI) of therapeutic substances are one of
the most common procedures in ophthalmol-
ogy and, for sure, the most feared complica-
tion of them is endophthalmitis. Nowadays, a
precise prophylactic protocol does not exist to
avoid these infections, and the role of new anti-
septic drops is an interesting field of research
in this regard. In this article we are going to dis-
cuss the tolerability and the efficacy of a new
antiseptic drop based on a solution of hexam-
idine diisethionate 0.05% (Keratosept®; Brus-
chettini Srl, Genoa, Italy).

PATIENTS AND METHODS: This was a sin-
gle-center, case-control study, comparing the
in vivo effect of hexamidine diisethionate 0.05%
with povidone iodine 0.6% solution during IVI
program. Ocular bacterial flora composition
was analyzed with a conjunctival swab on day
0. After injection patients underwent antibac-
terial prophylaxis with Keratosept for 3 days or
povidone iodine 0.6%. A second conjunctival
swab was collected on day 4 and patients were
asked to fulfill a questionnaire based on the 0S-
Di model, to investigate the ocular tolerability of
the drug administered.

RESULTS: Efficacy was tested on 50 patients,
25 of whom received hexamidine diisethionate
0.05% drops and the other 25 received povidone
iodine 0.6% solution drops, 100 total conjuncti-
val swabs, 18 positive swabs before and 9 after
treatment for the first group and 13 before and 5
after for the second one. Tolerability was tested
on 104 patients, 55 underwent Keratosept thera-
py and 49 povidone iodine one.

CONCLUSIONS: Keratosept demonstrated
a good efficacy profile with better tolerability
against povidone iodine in the analyzed sample.
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Introduction

Intravitreal injections (IVI) of therapeutic sub-
stances are one of the most common procedures in

ophthalmology. Intravitreal injections are useful
tools for various retinal diseases. It has been
proven how anti-VEGF therapy can successful-
ly improve visual acuity in chorioretinal disea-
ses such as diabetic retinopathy (DR), exudative
age-related macular disease (ARMD) and retinal
vein occlusion (RVO). Nowadays, it is one of the
most common surgery procedures and, as all
surgeries, is associated with potential compli-
cations, such as cataract, IOP elevation, hemor-
rhages and ocular inflammation, retinal vascular
occlusion, retinal vasculitis and injection-related
endophthalmitis (IRE)'. For sure, the most feared
complication is endophthalmitis with an inciden-
ce of 0.042% to 0.075% after IVI procedures?.
It is associated with a poor visual prognosis
even with prompt diagnosis, and intravitreal an-
tibiotics administration or vitrectomy. Moreover,
endophthalmitis post IVI has shown to have wor-
se VA improvement after treatment, compared
to those following cataract surgery’. It is well
known that in most of the cases, these infections
are held by ocular bacterial flora*. After cultures,
the most common species that have been isola-
ted belong to GRAM + (Staphylococcus spp.,
Streptococcus spp., Corynebacterium spp., and
Propionibacterium); among GRAM —, the most
isolated are Haemophilus and Neisseria. The
normal ocular microbiota has a defensive role in
these pathogenic bacteria, preventing their proli-
feration and colonization>®, Intravitreal injections
have a low incidence of infections but are associa-
ted with a small chance of endophthalmitis. The
rate of serious infective complications is lower
than 1%. There have been many improvements
of the procedural techniques adopted in primary
preventions before and after the injection itself.
Prophylactic measures such as antiseptic drops,
gloves and masks have all been proposed to pre-
vent post-injection endophthalmitis, and there
remain significant variants in protocols. Patel et
al® demonstrated that the impact of face mask use
is not significant on endophthalmitis incidence
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after IVIL. This was confirmed by Naguib et al’
since the implementation of universal masking
during COVID-19 did not show changes in the
rate of post-intravitreal endophthalmitis. Among
the variety of interventions to reduce the risk
of infection, PVI antisepsis stands out as the
most strongly supported by evidence'®. Due to
the continuous increasing number of intravitreal
injections, the incidence IRE are likely going
to arise. To date, the prophylactic use of topical
antibiotics before intravitreal injections has been
reported in many large series to even increase
the rate of endophthalmitis'. For this reason,
the most effective choice has proven to be anti-
septic drops'?. Many studies'*!" proved in vitro
an effective antibacterial activity of povidone
iodine 0.6% against S. Epidermidis, S. Aureus, P.
Aeruginosa and some Candida spp. Hexamidine
diisethionate 0.1% has been used in medicine sin-
ce the 1950s as an antiseptic agent, and similarly
to povidone iodine, it has proven to have rapid
bactericidal efficacy, even at lower concentra-
tions. Hexamidine diisethionate is a diamidine, an
hydrosoluble cationic agent with activity against
bacteria, fungi, yeasts, and free-living amebae.
Being positively charged, it can bind the negati-
vely charged walls and membranes of bacteria,
perturbing the binding sites. For these reasons, it
already has a role in minor conjunctivitis, blepha-
ritis and Acanthamoeba keratitis treatment even
though not recommended as monotherapy'’. An
in vitro study conducted by Pinna et al' showed
the ability of hexamidine diisethionate 0.05% to
kill the organisms tested (S. Aureus, S. Epidermi-
dis, Candida spp., P. Aeruginosa) with different
timing (poorly effective against P. Aeruginosa).
In this article, we are going to discuss the tole-
rability and the efficacy of a new antiseptic drop
based on a solution of hexamidine diisethionate
0.05%, which has been shown to be suitable for
prophylaxis of infections related to IVI'.

Patients and Methods

This was a single-center, case-control study,
comparing the in vivo effect of hexamidine di-
isethionate 0.05% in polyvinyl alcohol 1.25%
vehicle (Keratosept®; Bruschettini Srl, Genoa,
Italy) with povidone iodine 0.6% solution on the
composition of the resident microbial flora in pa-
tients undergoing [VI. The study was conducted
at the Ophthalmology department of A. Fiorini
Hospital in Terracina (LT). Patients’ afferent to

the Terracina Hospital were enrolled between
September 2021 and June 2022 if they presented
the following inclusion criteria: age more than 18
years, indication for IVT therapy and ability to
understand and sign the informed consent form.
Patients were excluded if presenting ongoing
eye infections, commonly used contact lenses,
had a recent history of eye surgery, presented
history of allergy to the drugs, had been using
eye topical and/or systemic antibiotics within the
past 3 months, or if they were using eye drops.
After inclusion in the study, the patient’s ocu-
lar bacterial flora composition was analyzed by
collecting a conjunctival swab on day 0. After
having performed the first sampling, patients un-
derwent IVT; in accordance with the most recent
recommendations, eyelids and periocular skin
area was disinfected with povidone iodine 10%
and an ophthalmic solution containing povidone
iodine 5% was instilled in the eye subjected to
IVTY. After injection patients were randomly
assigned to an antibacterial prophylaxis with Ke-
ratosept® or iodopovidone 0.6% for 3 days. A
second conjunctival swab was collected on day
4 and patients were asked to fulfill a question-
naire based on the OSDI model, to investigate
the ocular tolerability of the drug administered.
The conjunctival swab samples were sent to the
microbiology laboratory at the A. Fiorini Hospital
of Terracina and seeded in blood agar, chocolate
agar and blue eosin agar methylene and incuba-
ted at 37°C for 48 h. At the end of the incubation
period Gram stain and identification of microor-
ganisms was performed. The primary endpoint
of this research was to evaluate any change in the
composition of the resident microbial flora and any
reduction or increase in conjunctival bacterial load
in patients treated with hexamidine diisethionate
0.05% in polyvinyl alcohol 1.25% vehicle (Kerato-
sept™; Bruschettini Srl, Genoa, Italy) compared to
those treated with povidone iodine 0.6%. Secondary
endpoints were the evaluation of any differences
in the incidence of infective complications in the 2
groups and any differences in the tolerability of the
drugs by the patients.

Statistical Analysis

All data from the study was analyzed through
SPSS Statistics 28 (IBM Corp., Armonk, NY,
USA). The efficacy of two drops among the
sample subjects was analyzed through analysis
of covariance (ANCOVA) test (p=0.535). In
addition, the effective reduction of bacterial
charge of the two samples was verified through
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McNemar Change test (p-values of 0.008 and
0.004). The twelve ordinal variables of the test
based on the OSDi items were analyzed through
a median nonparametric test and Mann-Whitney

U test (p<0.001).

Results

The comparison of the efficacy of the two
drops was tested on 50 patients, 25 of whom
received hexamidine diisethionate 0.05% drops
and the other 25 received povidone iodine 0.6%
solution drops. The total amount of conjunctival
swabs was 100, 31 of whom were positive to
common bacteria before drops administration
and 14 where positive five days after the an-
tiseptic therapy. Pre-treatment positive swabs
were 18 for the hexamidine diisethionate group
and 13 for the povidone iodine group. After the
therapy, 9 swabs from the first group and 5 from
the second group remained positive. The distri-
bution of the swabs and the bacteria found are
shown in Table I. We accept the null hypothesis
of the ANCOVA test being the significance of
the test 0.535. There wasn’t any statistically si-
gnificant difference between pre- and post-drug
administration swabs among hexamidine dii-
sethionate and povidone iodine groups. The Mc-
Nemar Change test excluded the null hypothesis
for the bacterial charge reduction both for the
iodopovidone and Keratosept® samples with wi-
th p-values of 0.008 and 0.004, respectively.

Table I. Pre- and post-treatment conjunctival swabs results.

Tolerability of povidone iodine 0.6% ophthal-
mic solution vs. hexamidine diisethionate
0.05% solution was evaluated through OSDi
test on a total of 127 subjects, 23 of whom were
excluded due to an incomplete or incorrect test
execution. A total of 104 OSDi questionnaires
were considered for the statistical analysis, 49
patients received povidone iodine drops and
55 patients hexamidine diisethionate drops.
We refused the null hypothesis in 10 of the 12
OSDi items (Table II). The total score of the
test, considered a continuous variable, was eva-
luated through Mann-Whitney U nonparame-
tric test. It suggested a significancy (p<0.001)
of the differences between the mean values of
OSDi scores between the two ophthalmic solu-
tions (Figure 1).

Discussion

According to recent in vitro studies''* both
iodopovidone 0.6% and Keratosept® were able to
reduce the presence of the bacteria reported by
the conjunctival swabs. Staphylococcus Epider-
midis in particular, which is considered one of
the main causes of post-surgical endophthalmitis.
In addition, the comparison of the in vivo activity
of these two drops showed no statistically signifi-
cant difference. Lastly, Keratosept® demonstrated
a better tolerability against iodopovidone 0.6%
through OSDi test evaluation.

Hexamidine diisethionate 0.05%

Povidone iodine 0.6%

Total conjunctival swabs 50
Pre-treatment positive swabs 18
Isolated pre-treatment bacteria

epidermidis

Methicillin-sensible Staph.

50

13

Methicillin-sensitive Staph.
epidermidis

Post-treatment positive swabs
Isolated post-treatment bacteria

Methicillin-resistant Staph.
epidermidis (MRSE)

Methicillin-resistant Strept.

haemolyticus

9

Methicillin-sensible Staph.
epidermidis
Methicillin-resistant Staph.
epidermidis (MRSE)
Methicillin-resistant Staph.
haemolyticus

Methicillin-resistant Staph.
epidermidis (MRSE)

5
Methicillin-resistant Staph.
epidermidis (MRSE)
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Table Il. OSDi questionnaire variables Mann-Whitney hypothesis test, Keratosept vs. povidone lodine score.

Null Hypothesis Sig.** Decision

1 The distribution of Eyes that are sensitive to light is the same across categories of Drop type 0.000 Reject the null
hypothesis

2 The distribution of Eyes that feel gritty is the same across categories of Drop type 0.005 Reject the null
hypothesis

3 The distribution of Painful or sore eyes is the same across categories of Drop type 0.092  Retain the null
hypothesis

4 The distribution of Blurred vision is the same across categories of Drop type 0.001  Reject the null
hypothesis

5 The distribution of Poor vision is the same across categories of Drop type 0.000 Reject the null
hypothesis

6 The distribution of Reading is the same across categories of Drop type 0.000 Reject the null
hypothesis

7 The distribution of Driving at night is the same across categories of Drop type 0.001 Reject the null
hypothesis

8 The distribution of Working with a computer is the same across categories of Drop type 0.000 Reject the null
hypothesis

9 The distribution of Watching TV is the same across categories of Drop type 0.000 Reject the null
hypothesis

10 The distribution of Windy conditions is the same across categories of Drop type 0.000 Reject the null
hypothesis

11 The distribution of Places or areas with low humidity is the same across categories of Drop type  0.058  Retain the null
hypothesis

12 The distribution of Areas that are air conditioned is the same across categories of Drop type 0.003  Reject the null
hypothesis

“The significance level is .050. *YAsymptotic significance is displayed.

Independent-Samples Mann-Whitney U Test

Drop type
Keratosept Povidone iodine
N =55 N=49
120.00 |Mean Rank = 33.55 Mean Rank = 73.77 120.00
100.00 100.00
80.00 80.00
Q 60.00 60.00 w
|
o (2]
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-20.00 -20.00
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Figure 1. Frequencies distribution of OSDi scores, visually suggests the lower scores for Keratosept against povidone iodine
solution, supported by test significancy with p<0.00.
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Conclusions

All endpoints of the study were achieved. In the
considered sample we accepted the null hypothesis.
No statistically significant difference between cases,
patients that received Keratosept® drops and patients
(controls) that received iodopovidone 0.6% drops,
was detected. The evaluated tolerability profile was
good. Through the OSDi test in the analyzed sam-
ple, we found a statistically significant better tole-
rability of Keratosept® against iodopovidone 0.6%
drops. Any side effect or complication was reported
by patients or found during controls. In line with
in vitro findings'*'°, our in vivo analysis suggested
a similar efficacy profile in reducing the resident
bacterial charge of the found pathogen agents. S.
Epidermidis charge was reduced by both Kerato-
sept and iodopovidone 0.6% solutions with better
tolerability of the first one. Considering our data
both drops could be judged useful in the reduction
of S. Epidermidis conjunctival bacterial charge and,
being this pathogen one of the main actors in
the pathogenesis of post-surgical endophthalmitis'®,
they could be considered for the improvement of
the prophylaxis against this severe infection with a
better tolerability for Keratosept.

Although this study is preliminary and has some
limitations, the correlation between the conjuncti-
val bacterial charge reduction and the reduction of
endophthalmitis incidence have to be demonstrated.
Due to the small incidence of this infection, a large
amount of data is necessary. We had small numbers,
our sample was not selected randomly from the
general population, and we did not have a single- or
double-blind criteria of drug administration. Thus,
perspective further studies are necessary. The inci-
dence of post-surgical endophthalmitis is quite low
but, considering the number of surgical procedu-
res made yearly (e.g., IVI, Cataract surgery etc.),
the absolute numbers of cases is not insignificant,
also considering the severity and the high ocular
morbidity of this condition. In conclusion post-sur-
gical endophthalmitis is a concrete problem and the
possibility to find and standardize a prophylaxis
protocol to reduce its incidence could be an intere-
sting research field. It has been found out that anti-
biotics are not a good option, and they are probably
counterproductive'®. However, the role of antiseptic
drops has been poorly investigated and could be
another interesting research field. In our study we
tried to evaluate the in vivo activity of two antiseptic
drops that demonstrated the same efficacy against
the bacteria present in the patient’s conjunctival
swabs with a better tolerability for Keratosept®.
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