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ABSTRACT

Introduction: The control of conjunctival
microbial load is crucial for patients receiving
intravitreal injections (IVTs) in order to reduce
the risk of endophthalmitis. The purpose of this
work was to assess the antimicrobial activity of a
new commercial ocular spray containing
Biosecur citrus extract (Oftasecur�, Off Health,
Florence, Italy).
Methods: This prospective cross-sectional pilot
study included patients receiving IVTs who
were instructed to apply Oftasecur spray onto

the eye to be injected four times daily starting
4 days before surgery. The contralateral eye was
considered the control. A conjunctival swab for
microbiological analysis was performed in both
eyes before starting study treatment and at the
time of the injection. The Brief Ocular Dis-
comfort Inventory (BODI) questionnaire was
administered to patients based on an 11-point
scale (0 for no discomfort and 10 for maximum
discomfort).
Results: Thirty patients (15 male, 15 female;
mean age 64.7 ± 11.6 [standard deviation, SD]
years) were included. Before starting treatment,
53.3% of the total eyes tested positive during
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Department of Neurosciences, Rehabilitation,
Ophthalmology, Genetics, Maternal and Child
Health (DiNOGMI), University of Genoa, Genoa,
Italy

A. Carnevali (&) � S. Vaccaro � V. Scorcia �
G. Giannaccare
Department of Ophthalmology, University Magna
Græcia of Catanzaro, Viale Europa, Germaneto,
88100 Catanzaro, Italy
e-mail: adrianocarnevali@live.it

D. Camposampiero � D. Ponzin
Fondazione Banca degli Occhi del Veneto, Venice,
Italy

M. Pellegrini
Department of Ophthalmology, Ospedali Privati
Forlı̀ ‘‘Villa Igea’’, Forlı̀, Italy

M. Pellegrini
Istituto Internazionale per la Ricerca e Formazione
in Oftalmologia (IRFO), Forlı̀, Italy

M. Pellegrini
Department of Morphology Surgery, and
Experimental Medicine, University of Ferrara,
Ferrara, Italy

Ophthalmol Ther

https://doi.org/10.1007/s40123-021-00384-9

http://orcid.org/0000-0002-9950-6743
http://crossmark.crossref.org/dialog/?doi=10.1007/s40123-021-00384-9&amp;domain=pdf
https://doi.org/10.1007/s40123-021-00384-9


the microbiological analysis. After the treat-
ment period, only 20% of the eyes tested posi-
tive at the time of injection, showing a
significant reduction in the microbial load
(p\ 0.01). Moreover, in the treated arm, the
positive swabs before and after the prophylactic
treatment with Oftasecur ocular spray showed a
significant reduction (from 70.4% to 29.6%;
p = 0.003, McNemar’s test). Oftasecur ocular
spray was well tolerated, with an average BODI
score of 1.2 (± 0.70 SD).
Conclusion: Oftasecur ocular spray showed
antimicrobial activity that significantly reduced
the microbial load in patients receiving intrav-
itreal injections. Therefore, it may have a role in
the prophylaxis of infection in the setting of
IVTs.

Keywords: Antiseptic; Endophthalmitis
prevention; Intravitreal injections; Ocular
spray; Oftasecur

Key Summary Points

Nowadays, treatment with anti-vascular
endothelial growth factor (VEGF) drugs
through intravitreal injection (IVT)
represents the gold standard in the
management of age-related macular
degeneration.

IVT-related endophthalmitis remains a
non-negligible complication, with an
estimated incidence ranging from 0.019%
to 0.083%. Prophylaxis with a novel,
antiseptic ocular spray composed of
bioflavonoids (Oftasecur) may decrease
the ocular microbial load of the
conjunctiva and potentially further
decrease the incidence of IVT-related
endophthalmitis.

Oftasecur ocular spray administered four
times daily starting 4 days before the IVT
procedure is effective in significantly
reducing the ocular microbial load of the
conjunctiva.

The prophylactic administration of
natural and chemical-free antiseptic
compounds such as bioflavonoids may
represent a viable treatment option in
order to decrease the incidence of IVT-
related endophthalmitis, overcoming the
drawbacks common to antibiotic agents.

Further larger-scale, randomized clinical
trials should provide additional evidence
about the role of the topical
administration of bioflavonoid antiseptic
agents in the prevention of IVT-related
endophthalmitis.

INTRODUCTION

The practice of intravitreal injection (IVT) with
anti-vascular endothelial growth factor (VEGF)
has significantly impacted the outcomes of
exudative macular diseases in recent years and
nowadays represents the most frequently per-
formed ocular procedure [1–4]; moreover, the
frequency of this procedure is growing world-
wide and, in parallel, the risk of procedure-re-
lated complications [5]. Among them,
endophthalmitis, the most fearful ocular com-
plication, has a reported incidence ranging from
0.019% to 0.083% [6–8].

In order to reduce this risk, several preven-
tive treatment options have been investigated
[9]; among them, the use of povidone-iodine
eye drops in combination with strict antisepsis
rules is the only prophylactic modality which
has been shown to be effective in reducing
endophthalmitis incidence after intraocular
surgery [10].

Currently, other ancillary prophylactic
agents are still needed in order to further reduce
the incidence of endophthalmitis after IVTs. In
this regard, flavonoids have been shown to
exert direct antioxidant and free radical scav-
enging activity [9]. Furthermore, these natural
compounds display a wide spectrum of biolog-
ical functions, including antibacterial activity
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against several forms of Gram-negative bacteria
[11].

In this context, citrus extract in liposomal
form has been described as a natural, non-toxic,
chemical-free antiseptic agent, which is com-
posed of citrus bioflavonoids derived from some
specific layers of citrus fruits; this natural com-
pound was primarily developed in the food
processing industry, because of its effective,
broad-spectrum antimicrobial activity both
against Gram-negative and some Gram-positive
bacteria without the need of adopting nonor-
ganic, synthetic preservatives [12].

Recently, a new commercial ocular spray
(Oftasecur�, Off Health, Florence, Italy), con-
taining a dispersion of Biosecur liposomes
combined with hypromellose and other com-
pounds, has been introduced to the market.
Oftasecur ocular spray was developed with the
aim of reducing the incidence of severe, infec-
tive complications by administering it as a pre-
surgical disinfectant [13].

In this prospective, pilot study we analyzed
the antimicrobial activity of Oftasecur ocular
spray administered prophylactically in patients
receiving IVTs. In addition, we discuss its
potential role in preventing possible severe
ocular infective complications, including
endophthalmitis, as a natural and well-tolerated
biocompound.

METHODS

This multicenter, prospective, cross-sectional,
pilot study was performed at the University Eye
Clinic of Genoa, Department of Neuroscience,
Rehabilitation, Ophthalmology, Genetics,
Maternal and Child Health (DINOGMI), IRCCS
Ospedale Policlinico San Martino (Genoa, Italy)
in collaboration with the Department of Oph-
thalmology, University Magna Græcia of
Catanzaro (Catanzaro, Italy). The International
Center for Ocular Physiopathology, Fondazione
Banca degli Occhi del Veneto Onlus (Venice,
Italy) was involved in the microbiological
analysis. Informed consent was acquired from
all participants, and the study was carried out in
accordance with the Declaration of Helsinki,

with approval obtained by the local institu-
tional ethics committees.

In this study, patients receiving IVTs in one
eye were included. The eye undergoing IVT was
considered the study eye, while the fellow eye
was considered the control eye. Patients were
instructed to apply Oftasecur ocular spray four
times daily (at 8.00 am, 12.00 pm, 4.00 pm,
8.00 pm), starting 4 days before the intraocular
procedure (T0), onto the eye to be injected. A
conjunctival swab was performed in both eyes
at T0 and repeated at the time of the IVT (T1),
after the 4-day treatment period with Oftasecur
ocular spray. The Brief Ocular Discomfort
Inventory (BODI) questionnaire was adminis-
tered to all the patients, based on an 11-point
scale (0 for no discomfort and 10 for discomfort
as severe as you can imagine) [14].

All the conjunctival swab samples were sent
to the International Center for Ocular Phys-
iopathology, Fondazione Banca degli Occhi del
Veneto Onlus (Venice, Italy) for the microbio-
logical analysis. To ensure growth of microor-
ganisms, samples were incubated at 37 �C in a
tube of thioglycollate broth for 24 h after the
collection.

Statistical analysis was performed using SPSS
for Windows (SPSS Inc., Chicago, IL, USA). The
parameters of the two groups were compared
using Student’s t test for continuous variables.
McNemar’s test was performed to compare
paired nominal data. A p-value\0.05 was
considered statistically significant, and all p-
values were based on two-tailed tests.

RESULTS

Overall, 60 eyes of 30 patients (15 males, 15
females; mean age 64.7 ± 11.6 [standard devi-
ation, SD]) receiving IVTs were included in this
study. The 30 injected eyes were included in the
study group, while the 30 fellow eyes were
considered the controls. In total, 56.7% of the
patients (n = 17/30) were treated for diabetic
macular edema, 23.3% (n = 7/30) for wet age-
related macular degeneration, 13.3% (n = 4/30)
for retinal vein occlusion and the remaining
6.7% (n = 2/30) for myopic choroidal neovas-
cularization. Before starting treatment, 53.3%
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(n = 16/30) of the eyes tested positive after the
microbiological analysis. The microbial load
decreased significantly after the prophylactic
treatment, and only 20% of the eyes (n = 17/30)
tested positive at the time of injection
(p\ 0.01).

In treated eyes, there was a statistically sig-
nificant difference in the proportion of positive
swabs before and after the prophylactic treat-
ment with Oftasecur (from 70.4% to 29.6%,
p = 0.003, McNemar’s test). By contrast, in

control eyes, the number of positive swabs did
not change significantly (from 81.5% to 55.6%,
p = 0.070, McNemar’s test). The different
microorganisms cultured from conjunctival
swabs and their percentages are summarized
below (Fig. 1). No injected eyes showed any
clinical sign of infection during the postopera-
tive evaluation.

Oftasecur ocular spray was well tolerated by
all the subjects in the study group; moreover,
no subject complained of ocular discomfort,

Fig. 1 Different isolated bacterial species before and after application of Oftasecur ocular spray prophylaxis in treated and
control eyes
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and all the study subjects adhered to the pro-
phylactic treatment schedule. The average
BODI score was 1.2 (± 0.70 SD).

DISCUSSION

Postoperative endophthalmitis remains one the
most feared complications following intraocu-
lar procedures such as IVTs. In fact, it is often
associated with poor visual outcomes and in
some cases may cause complete vision loss [6].

The most frequently isolated etiologic agents
in postoperative endophthalmitis are repre-
sented by Gram-positive organisms, accounting
for 95% of culture-positive isolates [15]. In par-
ticular, most of the reported Gram-positive
bacteria (around 70%) are coagulase-negative
micrococci (including Staphylococcus epider-
midis) and, less commonly, Staphylococcus aureus
(10%), Streptococcus species (9%) and Enterococ-
cus species (2.2%). Conversely, Gram-negative
species account for about 5–6% of cultures and
include Pseudomonas, Proteus, and Haemophilus
influenzae [16].

Considering the non-negligible incidence
and the clinical sequelae of IVT-related
endophthalmitis, its prevention remains a pri-
mary endpoint in the management of patients
treated with IVTs. From this perspective,
although prophylactic treatment with povi-
done-iodine eye drops has reduced the inci-
dence of endophthalmitis after intraocular
surgery, ancillary methods are still needed to
further reduce the risk [10].

In this prospective, cross-sectional, pilot
study, we analyzed the efficacy of Oftasecur
ocular spray in reducing the microbial load in
patients undergoing IVTs. We found a signifi-
cant decrease in the microbial load in patients
treated with Oftasecur after the prophylactic
treatment, while no difference was detected in
control non-treated eyes. Moreover, in line with
the abovementioned literature, most of the
isolated microorganisms were Gram-positive
coagulase-negative micrococci, (in particular
Staphylococcus epidermidis), which in most of the
post-treatment swabs tested negative as
opposed to controls. Oftasecur showed a
promising broad-spectrum activity, against

both Gram-positive and Gram-negative
microorganisms. In this regard, some previous
in vitro studies have evaluated the prophylactic
antibacterial activity of ophthalmic drops con-
taining povidone-iodine. Musumeci et al. com-
pared the antimicrobial activity between 0.6%
povidone-iodine and 5% povidone-iodine for-
mulations in vitro. They found that the 0.6%
povidone-iodine formulation was faster than
the 5% povidone-iodine preparation in reduc-
ing the Gram-positive (including Staphylococcus
epidermidis) and Gram-negative bacterial load
[17]. Another preclinical study confirmed the
antimicrobial activity of 0.6% povidone-iodine
ophthalmic solution, which was effective in
neutralizing in vitro growth of Staphylococcus
epidermidis, Staphylococcus aureus, Pseudomonas
aeruginosa and Candida species [18]. Currently,
the only prophylactic ophthalmic solution tes-
ted in clinical studies is 5% povidone-iodine
preparation. A prospective study on 24 patients
undergoing IVTs reported that the irrigation of
conjunctival fornix with 5% povidone-iodine
was more effective in reducing the microbial
load as compared with drop application of the
same solution, probably due to the longer
exposure of the conjunctiva to the drug [19].
Other studies have investigated the potential
additive bactericidal role of antibiotic drops a
few days before IVTs; however, their clinical
efficacy in comparison with povidone-iodine
alone is still controversial [20–22].

In recent years the role of antibiotic resis-
tance has become an important issue, not only
in ophthalmology but in all fields of medicine.
In fact, the routine adoption of antibiotics for
infection prophylaxis during multiple IVT
courses has been associated with an increased
risk of developing antibiotic resistance in the
conjunctival flora [23, 24].

For example, a randomized clinical study
demonstrated that coagulase-negative staphy-
lococci (CNS) cultured from eyes repeatedly
treated with fluoroquinolones developed sig-
nificantly higher rates of resistance to this class
of antibiotics [25]. Similarly, antibiotic resis-
tance has been reported with repeated treat-
ment courses with macrolides (for example
azithromycin) [26]. Moreover, sustained
administration of antibiotics may lead to
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changes in the normal conjunctival flora along
with an increased percentage of Staphylococcus
epidermidis [27].

For these reasons, antiseptic agents, includ-
ing povidone-iodine or biguanides, are being
investigated as a viable alternative in the pro-
phylaxis of IVT-related infectious complica-
tions. Indeed, these agents have shown
comparable efficacy to topical antibiotics with-
out the risk of developing antibiotic resistance
[28]. In this direction, Oftasecur ocular spray
may represent a promising prophylactic treat-
ment option in reducing the risk of postopera-
tive endophthalmitis, without altering the
normal conjunctival flora composition. Oftase-
cur belongs to the class of bioflavonoids, which
act as antioxidants and free radical scavengers,
and have the capability of exerting enzymatic
activity and inhibiting cell proliferation [29]. In
this regard, an in vitro study investigated the
antimicrobial activity (against Vibrio vulnificus)
of Biosecur at two different concentrations
(0.5% and 2%). Biosecur at 2% revealed similar
antimicrobial activity as tetracyclines. Further-
more, Biosecur at 2% led to a 6-log reduction in
Vibrio vulnificus and at 0.5% to a 3-log reduction
in the bacillus. Biosecur at 2% showed residual
activity at least 2.5 h after application. Results
from this in vitro study suggest that Biosecur
exhibits a high level of antimicrobial activity
(similar to tetracyclines), with long-lasting
residual effects, and its safe and organic profile
represents another important advantage over
nonorganic and possibly more toxic products
[12].

In clinical practice, the formulation of
Oftasecur as an ocular spray works by delivering
the molecule droplets to the eyelid margin,
allowing the patient to mix the drug with the
tear film while opening the eyes. This ocular
delivery system has been shown to be more
effective than traditional eye drops in the case
of physical incapacity, previous ocular diseases
or low patient compliance [30]. Thus, Oftasecur
ocular spray may display an additional advan-
tage over traditional eye drops in older and less
compliant patients, which commonly represent
the majority of individuals undergoing IVTs.

This study has some limitations, including
the relatively small sample size considering its

nature as a pilot study and the non-randomized
design. A large randomized study is currently
underway at our institutions in order to further
validate these results. Another limitation is that
the sensitivity profile of the isolated microor-
ganisms was not examined. Further studies
should also investigate this important issue.

CONCLUSIONS

In conclusion, Oftasecur ocular spray may rep-
resent a viable, non-toxic, ancillary preopera-
tive option for patients undergoing IVTs, given
its efficacy in decreasing the microbial load and
thus the risk of IVT-related endophthalmitis.
Further larger-scale studies should provide more
data about its clinical efficacy in reducing the
risk of IVT-related endophthalmitis.
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