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Povidone-iodine (PVI) is a universally accepted antiseptic
agent used in ophthalmic surgery with strong evidence for
its efficacy [1]. Infrequently, PVI has been associated with
complications including postoperative eye pain, persistent
corneal epithelial defects, and an attendant risk of keratitis
[2]. True allergies to iodine are rare, indeed most cases they
are from direct toxicity, particularly in repeated procedures
[1]. Insufficient preoperative antisepsis in patients with self-
reported allergies to iodine has led to a high incidence of
endophthalmitis cases [3].
Considering that 5.9 million intravitreal injections are
performed annually in the United States, and that ocular
antisepsis is crucial for every intraocular procedure,
ophthalmologists should be familiar with the alternatives
to PVI.

A perfect disinfectant should have a wide antimicrobial
spectrum, manifest rapid action even in the presence of
organic matter, and be nontoxic to the patient [4]. Commonly
used antiseptic agents are presented in Table 1.

Several antiseptics are inappropriate due to their toxicity to
the corneal epithelium [5]. Alcohol-containing disinfectants
(e.g., 10% PVI in 70% alcohol, or 2% chlorhexidine in 70%
isopropyl alcohol) cannot be applied. Chlorhexidine gluco-
nate manifests corneal epithelial toxicity at concentrations
over 1% [6], and at even lower concentrations when com-
bined with benzalkonium chloride [7]. Inadvertent use of
commercially available 0.5% chlorhexidine acetate/0.1%
cetrimide, instead of 0.05% chlorhexidine acetate, before
intravitreal injection caused marked epithelial and stromal
edema [8]. The application of concentrated PVI may lead to
corneal staining at 24 hours after the application in healthy
subjects [9], while additionally caused hyperemia [10]. In

clinical practice, PVI solutions have been widely used for
several decades with adequate tolerability and safety.

Even low concentrations of disinfectants can harm
corneal endothelial cells [11]. Naor et al. found PVI
concentrations greater than 0.05% led to significant
endothelial damage in bovine eyes [11]. Accidental use
of chlorhexidine, cetrimide and cialit as an irrigating
solution in cataract surgery led to immediate corneal
oedema and bullous keratopathy [12]. Damage was also
seen with detergent residue (6% nonionic ethoxylated fatty
alcohol) from the irrigating cannula [13]. It is unlikely that
a significant amount of disinfectant would inadvertently
enter the anterior chamber and reach the endothelium
during preoperative antisepsis [3, 14]. Viscoelastic use in
cataract surgery may additionally reduce endothelial-cell
damage [15].

Disinfectants are more effective under conditions where
organic material is not present to inactivate free iodine.
Using an iodine binding agar-plate model of bacteria-
contaminated conjunctiva, Silas et al. showed that 0.7%
PVP-I, used three consecutive times over two minutes, was
the minimum concentration sufficient to reduce the bacterial
population by the FDA-required standard of 3-log10 [16].
Lower concentrations of PVI are more effective, with a
more rapid effect, due to increased levels of free iodine [1].
Interaction with organic substances reduces bactericidal free
iodine. A disadvantage of using low PVI concentrations
(such as 0.1–1.0%) is that its disinfection capacity may be
insufficient, necessitating iteration over 2 min. This may be
less practical for short-duration procedures such as intravi-
treal/intracameral injections [1].

High concentrations of antiseptics are toxic to the corneal
epithelium [17], which is concentration dependent, but at low
concentrations PVI is tolerated by most patients, even without
anaesthesia. True antiseptic allergies, as determined by skin-
patch testing, are extremely rare [18]. Allergic contact der-
matitis is an uncommon adverse event after exposure to PVI,
but physicians may misdiagnose simple contact dermatitis as
an allergic reaction [18]. Chlorhexidine is a weak allergen but
multiple exposures may lead to allergic contact dermatitis
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[18]. Governmental warnings have been issued in recent
decades warning of the risk of allergy to chlorhexidine
applied on mucosal surfaces or in medical devices [19]. Rose
et al. reported 252 cases of anaphylaxis to chlorhexidine in a
perioperative setting in general surgical procedures [19].
Clinical features of ophthalmic exposure were an immediate
(not delayed) onset of symptoms, and localized (not systemic)
reactions. They concluded the incidence of anaphylaxis to
chlorhexidine was low given that general surgical patients are
commonly exposed, as chlorhexidine is the skin antiseptic of
choice in general surgery.

Chlorhexidine has been used in Sweden in combination
with intracameral cefuroxime since the introduction of this
regimen in 1999 in over 2 million cataract procedures [20].
The postoperative endophthalmitis (POE) rate has remained
around 0.020% in recent years, which could be attributed to
employing intracameral cefuroxime and improved surgical
routines. But in clinical practice the combination of intra-
cameral cefuroxime with chlorhexidine as the antiseptic
renders a real life POE rate of 0.020% [21, 22]. In Australia,
aqueous chlorhexidine was administered in large series of
intravitreal injections, and the endophthalmitis rates were
similar to those using PVI [8].

Merani showed a single instillation of 0.5% chlorhex-
idine eye drops led to lower patient discomfort than that of
4% PVI [2]. Nevertheless, it should be noted that pre-
operative topical anaesthesia was not used in that study
and the concentration of PVI used was relatively high.
In another investigation, 5% PVI, 0.02% chlorhexidine
and polyhexamethylene biguanide all provided similar
reductions in bacterial counts before cataract surgery, but
conjunctival infection, superficial punctate epitheliopathy,

and ocular pain were more common in patients having
undergone antisepsis with 5% PVI [23].

The evidence on the use of other antiseptic alternatives is
scarce. In a study 0.05% picloxydine to reduce the con-
junctival bacterial load perioperatively in intravitreal injec-
tions (applications began three days prior to, and finished
five days after the injections) [24]. Its efficacy for elim-
inating preoperative positive cultures was similar to that of
tobramycin 0.3%, while PVI was still used for conjunctival
antisepsis just before the injection [24]. Hosseini et al. also
reported that 0.02% polyhexanide was just as effective as
5% PVI or 0.02% chlorhexidine for reducing bacterial loads
before cataract surgery [23].

We found no evidence to suggest that changing from PVI
to other antiseptic agents was beneficial. In cases of poor PVI
tolerance, applying povidone iodine at a lower concentration
(if thought to be toxic), or the use of chlorhexidine 0.05% or
0.1% (if an allergy is suspected) are recommended. The
optimum concentration and dosing regimen for chlorhexidine
is yet to be determined. Disinfectant solutions other than PVI
or chlorhexidine will require further investigations to show
their potential utility in ocular surgery.
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