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Endophthalmitis is defined by an intraocular inflammation, due mainly to

Other risk factors identified include infectious respiratory or skin agents

infection. Peri-ocular skin flora from the patient plays a significant role in

from surgeons or other healthcare personnel present in the operating

causing the intraocular infection, and Staphylococcus epidermidis

room (OR) coming into contact with the patient’s eye.10 In addition, the

accounts for 81.9% of all cases of endophthalmitis.

cleanliness of the OR air affects the incidence of endophthalmitis.10

1

Finally, the longer the duration of surgery, the higher the infection rates,
Endophthalmitis infection is an infrequent but devastating consequence

most likely due to increased exposure of the eye.11

of cataract surgery; in fact, cataract surgery is the leading cause of
endophthalmitis. Infection after cataract surgery leads to increased health
costs2 and also causes devastating clinical consequences, even blindness.
This has led to frequent medical lawsuits.3 Despite advances in
microsurgical techniques, a recent population-based study reviewing

Prior to the ESCRS Endophthalmitis

Medicare claims in the US revealed that endophthalmitis following

Study, there were no relevant

cataract surgery is becoming more prevalent.4 The incidence of

scientific data examining the most

endophthalmitis rose from 1.79 cases per 1,000 in 1994 to 2.49 cases

effective antibiotic for preventing

per 1,000 in 2001 – an overall increase of 37%.

endophthalmitis following
To date, the best approach to or surgical regimen for cataract surgery to
reduce the risk of endophthalmitis remains unclear. The European Society

cataract surgery.

of Cataract and Refractive Surgery (ESCRS) Endophthalmitis Study
examined the impact of intracameral cefuroxime and topical levofloxacin
on post-operative infection. This article outlines risk factors for
endophthalmitis, summarises the ESCRS Endophthalmitis study and

Study Rationale

discusses the implications of the study results on the future of

Prior to the ESCRS Endophthalmitis Study, there were no relevant

endophthalmitis prevention within the context of cataract surgery.

scientific data examining the most effective antibiotic for preventing
endophthalmitis following cataract surgery. In 2003, the ESCRS initiated

Risk Factors Identified Prior to the Study

a Europe-wide study, which included 24 hospitals across nine EU

Risk factors for endophthalmitis are largely the same in both Asian and

countries. The study included four treatment arms. All groups were

Western populations.5 Two reports have noted that diabetes mellitus

given povidone–iodine 5% pre-surgery and drops of levofloxacin every

increases the likelihood of developing staphylococci.6,7 Diabetes causes

six hours for six days after surgery (povidone–iodine was given

alterations in immunity and consequently leaves sufferers with a higher

universally as it is the only prophylaxis with evidence-based efficacy).12

susceptibility to developing an infection after surgery. In addition, visual

The variables in the study were 1mg cefuroxime injection into the

prognosis after endophthalmitis treatment is poor in diabetic patients in

anterior chamber immediately after surgery, and pre- and post-operative

comparison

topical

levofloxacin drops – one hour and 30 minutes before surgery, and three

immunosuppressant drugs also alter the immune response, leading to an

drops at five-minute intervals after surgery. The four study groups were

increased risk of endophthalmitis.6 Patients on antimetabolites or

as follows:

with

non-diabetic

patients.

Systemic

or

corticosteroids also have a higher incidence of endophthalmitis.
• Group A was the control group, which received no topical levofloxacin
Certain procedures and materials used in cataract surgery have also been
found to alter the risk of endophthalmitis.8,9 One study has suggested
that the implantation of a heparinised intraocular lens (IOL) and the
creation of a tight seal may protect the patient from infection.8 The type
of IOL material and the location of the incision were examined in 5,797
small-incision cataract patients at Toyama Medical and Pharmaceutical
University Hospital from March 1998 to March 2001.9 The results

or intracameral cefuroxime;
• Group B did not receive topical levofloxacin, but was intracamerally
injected with cefuroxime;
• Group C was given the additional topical levofloxacin and placebo
injections; and
• Group D was the double-positive group and received both cefuroxime
and levofloxacin.13

suggested that temporal corneal incisions may lead to an increased risk
of endophthalmitis. Lens material had no effect on risk of

Cefuroxime was the intracameral antibiotic of choice used in the

endophthalmitis.

study. It was administered in an off-label preparation that had
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previously been proved to be effective and safe in more than 40,000

not administered cefuroxime there were 23 presumed cases and

patients in a Swedish study conducted between 1999 and 2001.14,15

16 proven cases of endophthalmitis. These results demonstrate that

Cefuroxime is effective against the majority of bacteria that cause

patients receiving cefuroxime benefit from an almost five-fold reduced

endophthalmitis.16 Additionally, the effects of topical levofloxacin – a

risk of developing endophthalmitis.18

third-generation fluroquinolone – were examined in the study.
Levofloxacin was selected because of its enhanced antibacterial activity

The highest rate of endophthalmitis – 0.38% – was seen in Group A,

over ciprofloxacin and ofloxacin and because it is well absorbed into

which received no pre-operative therapeutics.18 The use of levofloxacin

the anterior chamber.

The study was essentially designed to test the

alone reduced the rate of infection from 0.38 to 0.335%, but this was

potential prophylactic effects of intracameral cefuroxime in the

not statistically significant. Group D, which received both levofloxacin

presence or absence of topical levofloxacin on post-operative

and cefuroxime, had the lowest rate of endophthalmitis, with only two

endophthalmitis after cataract surgery. Secondary to this, the study

presumed cases – a prevalence rate of 0.05%. The use of both topical

aimed to provide an accurate estimate of the rate of endophthalmitis

levofloxacin and intracameral cefuroxime did not appear to have a

and to identify any specific risk factors.

significant

17

synergistic

advantage

and

decreased

the

rate

of

endophthalmitis by only 0.03%.
The study planned to reach 35,000 participants, which would have given
each of the four planned treatment arms 8,750 participants. However,

In the proven cases of endophthalmitis, there were 11 cases where the

recruitment into the study was terminated early – on 13 January 2006 –

infective agent was identified as staphylococci, eight cases of

as the mentors of the trial noted a significant positive trend with the use

streptococci, two cases of Propionibacterium acnes, one complex of

of intracameral antibiotics.13 At this stage a total of 15,971 patients had

salmonella, Escherichia coli and E. shigella and, finally, one case of

been recruited. The mean age of the participants was 74 years. The

Gemella haemolysins.18 Of the 11 cases of staphylococci, only three

physicians used an IOL of their preference.

occurred in the cefuroxime-treated groups. The visual outcome of these
patients ranged from 20/20 to 20/80. None of the patients was

Cefuroxime and Levofloxacin Results

pronounced legally blind. All eight cases of streptococci occurred in the

Suspected cases of endophthalmitis in the study were confirmed using

non-injected groups; their visual acuity ranged from 20/20 to no light

cultures, Gram-strain testing and polymerase chain reaction (PCR). In

perception. Five patients in this group were classed as legally blind after

Groups B and D, which were both treated with intracameral

infection. This is a powerful result and shows that cefuroxime provides

cefuroxime, a total of five presumed cases and three proven cases of

protection from streptococci, which are the cause of the most severe

endophthalmitis were reported. In comparison, in the groups that were

cases of infection and often lead to blindness.19

TOUGH ON BACTERIA, GENTLE ON EYES
Oftaquix® is a broad spectrum topical antibiotic that acts fast to kill
bacteria. In fact, hard-hitting Oftaquix has been the anti-infective eye
drop chosen by the ESCRS in their study on prevention of endophthalmitis.

INSIGHT THROUGH EXPERIENCE
DRY EYE

ALLERGY

ANTI-INFEC TIVE

GL AUCOMA

Presentation: Oftaquix® 5 mg/ml eye drops. One ml of eye drop solution contains 5.12
mg of levoﬂ oxacin hemihydrate equivalent to 5 mg of levoﬂ oxacin. Clear, light yellow to light greenish-yellow solution, practically free of visible particulate matter.
Therapeutic indications: Oftaquix® 5 mg/ml eye drops are indicated for the topical
treatment of bacterial external ocular infections in patients >
_ 1 year of age caused by
levoﬂ oxacin susceptible microorganisms. Considerations should be given to ofﬁ cial
guidance on the appropriate use of antibacterial agents. Posology: For all patients instill
one to two drops in the affected eye(s) every two hours up to 8 times per day while awake
for the ﬁ rst two days and then four times daily on days 3 through to 5. If different topical
ocular medications are used concomitantly, at least a 15-minute interval is required between instillations. To prevent contaminating the dropper tip and solution, the dropper
tip should not come into contact with the eyelids or surrounding areas. While Oftaquix®
5 mg/ml eye drops have been administered for up to 15 days in a safety study, the usual
treatment duration is 5 days. The duration of treatment depends on the severity of the
disorder and on the clinical and bacteriological course of infection. Safety and efﬁ cacy in
the treatment of corneal ulcer and ophthalmia neonatorum have not been established.
Contra-indications: Hypersensitivity to the active substance levoﬂ oxacin, to other quinolones or to any of the excipients, e.g. benzalkonium chloride. Oftaquix® 5 mg/ml eye
drops must not be given during pregnancy and lactation. Special warnings and special
precautions for use: Oftaquix® 5 mg/ml eye drops must not be injected sub-conjunctivally. The solution should not be introduced directly into the anterior chamber of the
eye. Systemic ﬂ uoroquinolones have been associated with hypersensitivity reactions,
even following a single dose. If an allergic reaction to levoﬂ oxacin occurs, discontinue the
medication. As with other anti-infectives, prolonged use may result in overgrowth of
nonsusceptible organisms, including fungi. If worsening of infection occurs, or if a clinical
improvement is not noted within a reasonable period, discontinue use and institute alternative therapy. Whenever clinical judgement dictates, the patient should be examined
with the aid of magniﬁ cation, such as slit-lamp biomicroscopy, and, where appropriate, ﬂ
uorescein staining. This formulation of Oftaquix® 5 mg/ml eye drops contains benzalkonium chloride as a preservative and should not be used in patients continuing to wear
hydrophilic (soft) contact lenses as the preservative may be absorbed and cause eye irritation. Generally, patients should be advised not to wear any contact lenses if they have
signs and symptoms of bacterial conjunctivitis. Interaction with other medicinal products
and other forms of interaction: Speciﬁ c drug interaction studies have not been conducted with Oftaquix® 5 mg/ml eye drops. Since maximum plasma concentrations of levoﬂ
oxacin after ocular administration are at least 1000 times lower than those reported after
standard oral doses, interactions mentioned for systemic use are unlikely to be clinically
relevant when using Oftaquix® 5 mg/ml eye drops. If different topical ocular medications
are used concomitantly, at least a 15-minute interval is required between instillations.
Pregnancy and lactation: Administration of Oftaquix® 5 mg/ml eye drops during pregnancy and lactation is contra-indicated as gyrase inhibitors have been shown to cause
growth disorders of weight bearing joints in animal studies. As yet, the plasma concentrations of levoﬂ oxacin reached after application to infected eyes are not known. Undesirable effects: Approximately 10% of patients can be expected to experience adverse
reactions. The reactions are usually graded as mild or moderate, are transient, and are generally restricted to the eye. As the product contains benzalkonium chloride, contact eczema and/or irritation may be due to the active component or to this preservative. Common adverse reactions (1% to 10% of patients): Ocular burning (1.6%), decreased vision
(1.2%) and mucous strand (1.2%). Uncommon adverse reactions (0.1% to 1% of patients):
Lid matting (0.9%), chemosis (0.7%), conjunctival papillary reaction (0.7%), lid oedema
(0.5%), ocular discomfort (0.5%), ocular itching (0.5%), ocular pain (0.5%), conjunctival
injection (0.2%), conjunctival follicles (0.2%), ocular dryness (0.2%), lid erythema (0.2%)
and photophobia (0.2%). Other reactions observed in the clinical studies included headache (0.9%) and rhinitis (0.5%). Rare adverse reactions (0.01% to 0.1% of patients): Extraocular allergic reactions, including skin rash. Very rare adverse reactions (<0.01% of patients): Laryngeal oedema and anaphylaxis. No corneal precipitates were observed in
clinical studies. Overdose: The total amount of levoﬂ oxacin in a bottle of eye drops is too
small to induce toxic effects after an accidental oral intake. If considered necessary, the
patient can be observed clinically and supportive measures can be undertaken. After a
local overdose with Oftaquix® 5 mg/ml eye drops, the eyes can be ﬂ ushed with clean (tap)
water at room temperature. Shelf life: 3 years. After ﬁ rst opening: to be used within 28
days. Marketing authorisation holder: Santen Oy, Niittyhaankatu 20, 33720 Tampere, Finland. Marketing Authorisation Number(s): PL 16058/0006. Date of Preparation: July 2006.
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Risk Factors Identified by the Study

recruiting patients. Currently, cefuroxime is not available from

In the ESCRS Endophthalmitis Study, the type of IOL used was a free

manufacturers in the dose used in the study. Therefore, if it were used in

choice decided by the surgeon. This allowed the study co-ordinators to

a clinical setting, physicians would be required to undertake the dilution

determine the risk factors of using different materials for the IOL.

themselves. This raises concerns that errors in dilution would occur upon

Interestingly, they discovered that silicone IOLs increased the risk of

administration. In the past, the off-label use of other intracameral

presumed

proven

antibiotics – such as vancomycin – has led to devastating effects of toxic

endophthalmitis by approximately six-fold.18 Acrylic lenses, according to

anterior segment syndrome (TASS).20 However, the dilution of

this study, are by far the least risky material and may reduce the risk of

cefuroxime is a relatively simple technique and should not cause a

developing infection. Additionally, clear corneal incisions increased the

problem if an appropriate drug-dilution mechanism is set up. The method

likelihood of endophthalmitis by almost six-fold in comparison with a

of dilution in this study was the same as in the Swedish study, and it

scleral tunnel incision. However, only two of the 23 centres tested in the

worked well in both.

endophthalmitis

by

over

three-fold

and

It could be argued that an alternative intracameral agent or a different

…steps are being taken to get

drug-delivery mechanism is superior to cefuroxime in terms of

cefuroxime on to the market in

reducing infection post-cataract surgery. However, extensive clinical

the correct dose for use in cataract

trials and safety tests would need to be completed to prove any

patients in order to protect them

superiority; this may be superfluous given that cefuroxime can achieve
a 0.05% rate of endophthalmitis.

from the devastating consequences
It must also be noted that cefuroxime is not currently licensed in

of endophthalmitis.

Europe for intracameral application. Physicians can, however, make
the judgement to use it off-label at their own risk, and are doing so in

study used the scleral tunnel technique; therefore, the difference could

increasing numbers. In addition, steps are being taken to get

be due to the particular hospital/centre.18 However, this is unlikely, so the

cefuroxime on to the market in the correct dose for use in cataract

result appears to be significant.

patients in order to protect them from the devastating consequences
of endophthalmitis.

Implications of the Study Results
The magnitude of the ESCRS Endophthalmitis Study is extremely

Summary

impressive and the results are highly significant at a clinical level. They

Endophthalmitis can be a devastating effect of cataract surgery, leading

suggest that the application of povidone–iodine to the skin surrounding

to enormous healthcare costs. Recently, endophthalmitis rates have

the eye and to the eye itself before surgery combined with a post-

been on the rise despite improvements to surgical techniques. The

operative intracameral injection of cefuroxime is the best way to prevent

ESCRS Endophthalmitis Study set out to demonstrate the potential

infection.12 According to the study results, cefuroxime could reduce the

prophylactic effects of intracameral cefuroxime in the presence or

risk of endophthalmitis to four cases per 10,000 each year from the

absence of topical levofloxacin. The results show that cefuroxime

current prevalence of 2.49 cases per 1,000. In total, this would reduce

reduces endophthalmitis rates from 0.38 to 0.05%. Secondary

the number of cases in Europe by 60,000 per year.18

observations of the study identify two distinct risk factors: first, the use
of silicone IOLs increases the risk of infection three-fold; and second, the

To complete the study using the 1mg dose of cefuroxime, an exemption

use of clear corneal incisions instead of the scleral tunnel technique also

certificate had to be obtained; this expired when the study stopped

increases the risk of endophthalmitis. ■
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