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ABSTRACT: We conducted a cohort study to evaluate post-cataract surgery endophthalmitis rates in relation to prophylactic intracameral moxifloxacin

administration. A total of 2332 patients (2674 eyes) who underwent phacoemulsification by a single surgeon from January 2007 through December 2012

were included in the study. A total of 1056 eyes did not receive intracameral prophylactic moxifloxacin and the antibiotic was injected in 1618 eyes. The

incidence of presumed postoperative endophthalmitis in the 2 groups was calculated. The rate of presumed infectious endophthalmitis after cataract surgery
between January 2007 and June 2009 (without intracameral moxifloxacin) was 0.094%. The rate in the second period, from July 2009 to December 2012
(with prophylactic intracameral moxifloxacin), was 0%. In our patients, a decline in the incidence of presumed infectious postoperative endophthalmitis

appeared to be associated with the application of intracameral moxifloxacin.
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Introduction
Endophthalmitis is a rare but potentially serious complica-
tion of cataract surgery. Within the literature, its incidence
varies substantially.’?? The incidence has been reported to
be as low as 0%,>!%1? and as high as 0.8% and 1.249%.1>2
Even with the best treatment, endophthalmitis can result
in severe visual loss. Published studies have reported
final visual acuity of 20/400 or worse in up to 47% of
patients and that up to 25% of eyes required enucleation/
evisceration,16,22,30-32

The objective of the present study was to describe the
incidence of presumed infectious postoperative endophthal-
mitis after phacoemulsification and intraocular lens implant
in a Colombian group of patients of a single surgeon (VG)
for a period of 6 years (2007-2012). Furthermore, this study
sought to compare incidences before and after intracameral
moxifloxacin use (0.05 mL Vigamox®) as a prophylactic anti-
biotic applied at the end of the procedure.

Patients and Methods

The study included patients at Fundacién Oftalmolégica de
Santander (FOSCAL), Floridablanca, Colombia. A retrospec-
tive review was completed of the medical records of all patients
who underwent cataract surgery by phacoemulsification at
FOSCAL by one surgeon (VG) between January 2007 and
December 2012. All cases of presumed infectious postoperative
endophthalmitis in the first two weeks after surgery, according
to the diagnosis made by the treating physician, were identified.
'The diagnosis was based on clinical findings of pain, decreased
vision, and intraocular inflammatory signs. The Institutional
Ethics Committee of Fundacion Oftalmologica de Santander
(FOSCAL) approval was obtained. This retrospective study
adhered to the tenets of the Declaration of Helsinki.

Prophylactic measures
As prophylaxis for postoperative infection, each patient
received the following: 1) topical 4th generation fluoroquinolone
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(gatifloxacin or moxifloxacin) four times per day, beginning
the day before surgery and until 8-10 days after surgery;
2) periocular and eyelid surgical scrub using povidone—
iodine 10%; 3) application of povidone—iodine 5% in the
inferior cul-de-sac between 5 and 15 min before surgery.
Additionally, each patient from July 2009 onward received an
intracameral injection of 0.05 mL of undiluted moxifloxacin
0.5% (Vigamox", Alcon laboratories, Fort Worth, TX, USA).
Patients were divided into two groups: group 1 (without IC
moxifloxacin), surgery from January 2007 to June 2009 and
group 2 (with IC moxifloxacin), surgery from July 2009 to
December 2012.

Surgical Technique

Surgical technique was consistent among the entire group:
topical anesthesia, clear cornea incision, and prechopping-
assisted divide and conquer phacoemulsification without
sutures.

Data Analysis

Accumulated incidences were calculated for each of the peri-
ods (January 2007 to June 2009 without IC moxifloxacin,
and from July 2009 to December 2012 with IC moxifloxa-
cin). P-values (Fisher’s exact test, Stata v11.0) were estimated;
P < 0.05 was considered significant.

Results

This cohort study included 2674 eyes of 2332 patients (59.2%
women) who underwent phacoemulsification and intraocu-
lar lens implantation (50.3% in the right eye). The mean age
was 67.2 £ 11.3 years. The overall rate of presumed post-
operative endophthalmitis after phacoemulsification in the
entire group of eyes studied was 0.037%. Group 1 (with-
out IC moxifloxacin) included 982 patients (1,056 eyes).
Group 2 (with IC moxifloxacin) included 1,350 patients
(1,618 eyes). Endophthalmitis incidence in group 1 was
0.094% (1 eye of 1,056). In group 2, there were no cases of
endophthalmitis (0% incidence). P = 0.395 (Fisher’s exact
test, Stata v11.0).

The patient with endophthalmitis in group 1 was a
49-year-old male who underwent phacoemulsification and
intraocular lens implantation in his left eye. There were no
intraoperative complications. He presented the next day
after surgery referring very poor vision and severe intraocu-
lar inflammation involving cells and membranes in ante-
rior chamber. A sample from anterior chamber showed
gram-positive cocci, and intravitreal vancomycin and cef-
tazidime were injected. A coagulase-negative Staphylococcus
was isolated from the aqueous humor samples. On the fourth
postoperative day, inflammatory signs worsened, including
vitreous haze, and a posterior vitrectomy and new application
of intravitreal antibiotics was performed. The postoperative
course was satisfactory and final visual acuity with correction,
four months later, was 20/30.

Discussion

In 2007, a large multicentric clinical trial conducted by
the European Society of Cataract and Refractive Surgeons
showed an incidence of postoperative endophthalmitis in a
group that received intracameral cefuroxime to be signifi-
cantly lower than in control groups.’® Recently, large stud-
ies have been published showing low incidence rates in eyes
receiving intracameral antibiotics. Arshinoff et al.¥ in 2011
reported an incidence of 0.01% in a group of 45,873 cases
using intracameral cefuroxime and 0% in a group of 19,722
eyes with intracameral vancomycin. Additionally, in 2011, a
Chinese study by Lin et al.?! that included 94,650 eyes using
intracameral vancomycin reported an incidence of 0.01%.
In 2013, Friling et al.?? reported the largest prospective study
on acute endophthalmitis following cataract surgery based on
the National Cataract Register in Sweden. They found that
in 455,054 eyes receiving intracameral cefuroxime, the rate
of endophthalmitis was approximately 0.03%, while the rate
was 0.39% in 2,804 eyes that did not receive intracameral
antibiotics.?’

The commercial packaging of these antibiotics (cefu-
roxime and vancomycin) is in vials for intravenous infusion,
which requires the antibiotic to be diluted in balance saline
solution prior to being injected into the anterior chamber.
'This procedure carries risks of dilution errors, with possible
toxic effects on intraocular tissues.®337 In a report of six cases
in France, which received 40-50 mg of cefuroxime rather
than the recommended 1.0 mg, all eyes presented intraocular
inflammation, including extensive macular edema. However,
the eyes responded to a topical steroid, reaching a final best
corrected visual acuity of 0.2—0.05 logM AR (Snellen notation
between 20/32 and 20/22).%7

A study in 2005 indicated that moxifloxacin, a fourth-
generation fluoroquinolone, was safe and effective for prevent-
ing experimental endophthalmitis in rabbits.>® An experi-
mental study showed that the toxic effects of moxifloxacin on
corneal endothelial cells (500 pg/mL during 30 days) were not
significant and that at a concentration of 150 pg/mL for 24 h,
trabecular meshwork and retinal pigment epithelium cells
were not affected.?’

Moxifloxacin has advantages over cefuroxime; while
cefuroxime eliminates bacteria in a time-dependent manner,
moxifloxacin exhibits biphasic behavior, including an initial
concentration-dependent elimination, which may lead to an
eradication of microorganisms if a very high concentration of

the substance is attained, even for a short period of time.*0~#

1.# assessed intraocular con-

Recently, Matsuura et a
centrations of moxifloxacin following simple injection and
flushing and measured drug kinetics in humans and rabbits.
In humans, they obtained a sample of aqueous humor 2 min
after administration and found that following the injection
of 0.05 mg/0.1 mL of moxifloxacin underwent a 3.3-fold
dilution and following flushing with 33.33 micrograms/mL

underwent a 1.13-fold dilution. The half-life of intracameral
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moxifloxacin in rabbit eyes was found to be longer than 1 h,
reaching a concentration of 38 plg/mL 2 h after flushing in the
anterior chamber, which is beyond the minimum inhibitory
concentration to inhibit the growth of 90% of bacteria for the
most resistant microorganisms. Additionally, in many coun-
tries preservative-free eye drops containing moxifloxacin 0.5%
are available which can be used intraocularly without dilution
(Vigamox”). In 2007, Espiritu et al.** reported the application
of intracameral 0.5% moxifloxacin (Vigamox”) without com-
plications. The same year, Arshinoff ** presented a poster indi-
cating that intracameral moxifloxacin did not show secondary
effects in more than 1,000 eyes. Subsequently, several groups
reported that intracameral moxifloxacin is safe in the anterior
and posterior segments of the eye.*>*¢~#7 There have been few
studies regarding the incidence of postoperative endophthal-
mitis when applying intracameral moxifloxacin. A large mul-
ticenter cohort study published in 2011 by Arshinoff et al.l’
reported one case out of 35,194 operated eyes, a very low rate
of this complication (0.003%). Moreover, in 2012 Shorstein
et al.?8* reported one case out of 1,890 operated eyes with
intracameral moxifloxacin (0.053%). Friling et al.?’ in 2013
reported that in 6,897 patients in which intracameral moxi-
floxacin was used, the rate of acute postoperative endophthal-
mitis was 0.029%.

Endophthalmitis prophylaxis remains a controversial
issue.*> In a recent systematic review on perioperative
antibiotics for the prevention of acute endophthalmitis after

cataract surgery in adults, Gower et al.*®

identified only two
randomized controlled trials with sufficient power to detect
valid differences between treatments and that showed statisti-
cally significant differences with intervention. One of these,
performed by Christy et al.>® in 1979 in Pakistan in patients
undergoing intracapsular cataract extraction, compared perio-
cular penicillin versus topical antibiotics and found a risk ratio
of 0.33 (95% confidence interval 0.12-0.92). The second ran-
domized controlled trial was a study conducted in Europe by
ESCRS, which was described above.!® In 2007, this prospec-
tive randomized partially-masked trial that recruited 16,603
patients showed that intracameral cefuroxime at the end of
the procedure was associated with a 4.92-fold decrease in the
risk of postoperative endophthalmitis with an incidence of
0.07% versus 0.34% in the control group [risk ratio 0.21 (95%
confidence interval 0.06—0.74)].1%>> With regard to preopera-
tive antisepsis, in 1991 a nonrandomized trial including 8,083
eyes demonstrated that preoperative application of povidone-
iodine 5% to the ocular surface was more effective than silver
protein solution in reducing the incidence of culture-positive
endophthalmitis (0.06% versus 0.24%; P < 0.03).”” However,
although there is virtually a universal consensus regarding the
preoperative application of povidone-iodine 5% to the ocular
surface, there is no unified criterion for intracameral use of
prophylactic antibiotics in cataract surgery.*=*

The endophthalmitis incidence in Group 1 in the pres-
ent study (without intracameral moxifloxacin) was 0.09%, an

intermediate point compared with other published studies.
In the group treated with intracameral moxifloxacin, the inci-
dence was zero. However, difference was not statistically sig-
nificant (P=0.395), possibly due to the small number of events
(only one endophthalmitis case) in the group of eyes without
intracameral moxifloxacin. Thus, a weakness of our study was
that although the sample included 2674 eyes, it was not large
enough to demonstrate that the use of intracameral moxifloxa-
cin diminished presumed endophthalmitis incidence rate with
a statistically significant difference. To achieve statistically
a significant difference, approximately 21,000 eyes treated
with intracameral moxifloxacin should be examined, but this
would delay the publication of results that may be very useful
for the clinicians. In conclusion, in our institution, a reduc-
tion in the rate of presumed endophthalmitis cases appeared
to be related to the introduction of an intracameral injection
of moxifloxacin (0.5%/0.05 mL) at the end of cataract surgery
in addition to preoperative antisepsis with povidone iodine 5%
and pre- and postoperative topical fluoroquinolones, measures
which were previously implemented. We will perform addi-
tional studies in the future to include a larger sample size to
confirm this trend; we will also analyze the presence or absence
of intraoperative complications to evaluate their potential
relationship.
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