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Purpose: Intracameral injection is an effective method for preventing infection, but no controlled study has
been published in the United States.

Design: We conducted an observational, longitudinal cohort study to examine the effect of topical and
injected antibiotics on risk of endophthalmitis.

Participants: We identified 315 246 eligible cataract procedures in 204 515 members of Kaiser Permanente,
California, 2005—2012.
Methods: The study used information from the membership, medical, pharmacy, and surgical records from

the electronic health record.

Main Outcome Measures: The adjusted odds ratio (OR) and 95% confidence interval (Cl) for the association
of antibiotic prophylaxis (route and agent) with risk of endophthalmitis was estimated using logistic regression
analysis.

Results: We confirmed 215 cases of endophthalmitis (0.07% or 0.7/1000). Posterior capsular rupture was
associated with a 3.68-fold increased risk of endophthalmitis (Cl, 1.89—7.20). Intracameral antibiotic was more
effective than topical agent alone (OR, 0.58; CI, 0.38—0.91). Combining topical gatifloxacin or ofloxacin with
intracameral agent was not more effective than using an intracameral agent alone (compared with intracameral
only: intracameral plus topical, OR, 1.63; Cl, 0.48—5.47). Compared with topical gatifloxacin, prophylaxis using
topical aminoglycoside was ineffective (OR, 1.97; Cl, 1.17—-3.31).

Conclusions: Surgical complication remains a key risk factor for endophthalmitis. Intracameral antibiotic was
more effective for preventing post-cataract extraction endophthalmitis than topical antibiotic alone. Topical
antibiotic was not shown to add to the effectiveness of an intracameral regimen. Ophthalmology 2016;123:287-

294 © 2016 by the American Academy of Ophthalmology.

See Editorial on page 226.

Endophthalmitis is a rare surgical site infection after cataract
surgery with the potential for devastating loss of vision.'”
There is no current single standard for prophylaxis in the
United States or Canada.”* We conducted an observational
comparative-effectiveness study, using the practice variation
present in the Kaiser Permanente California program, to
identify the most effective prophylaxis regimen from among
those used in our system. The aims of the study were to
assess the effectiveness of intracameral antibiotic injection
with cefuroxime or moxifloxacin, as well as patient-instilled
topical administration of gatifloxacin, ofloxacin, polymyxin-
trimethoprim, moxifloxacin, or aminoglycoside (neomycin,
gentamicin, tobramycin).

Methods

The study was approved by the local institutional review board of
the Kaiser Foundation Research Institute.

Setting
Clear cornea phacoemulsification is performed in 21 surgical centers

in Northern California and in 17 surgical centers in Southern
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California. Surgeons have autonomy in choosing their prophylactic
route and agent, but a uniform practice included the topical appli-
cation of povidone-iodine as a prep just before surgery. The health
plan stores detailed information on office visits, pharmacy, surgery,
and laboratory information in an electronic health record.

Study Population

The present study included eyes from members with at least 6
months of health-plan enrollment before phacoemulsification be-
tween January 1, 2005, and December 31, 2012. We included
procedures performed in a hospital, outpatient surgery center, or
ophthalmology department procedure center. The study included
phacoemulsifications assigned Current Procedural Terminology
(CPT) code 66984 or International Classification of Diseases, 9th
Edition (ICD-9) codes 13.41 or 13.71. These codes are assigned to
procedures that were planned in advance to be simple, including
procedures that ultimately were complicated by posterior capsular
rupture (PCR). The study excluded phacoemulsification in <5% of
procedures that were assigned CPT code 66982, defined in advance
of surgery to be complex, because these procedures were too few in
number to enable the more resource-intensive data validation that
would have been required. We also excluded eyes with a diagnosis
of endophthalmitis (ICD-9 codes: 360.00, 360.01, 360.03, 360.13,
360.19, 098.42) recorded before the first eligible procedure (Fig 1),
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Kaiser Permanente California member

Phacoemulsification (ICD-9 13.41 or .71; CPT 66984) performed during 2005-2012; at least 6
months of enrollment and no recorded history of endophthalmitis before the phacoemulsification
procedure

N = 334 953 eyes

Excluded procedures performed by retinal or oculoplastics specialists or
planned to include retinal procedures, or with same-day glaucoma

surgery or corneal transplant

N = 315 246 eyes in 204 515 people

|

: Endophthalmitis coded in the
electronic health record

N=268 eyes in 268 people

No endophthalmitis code in the‘
electronic health record

N =314 978 in 204 247 people

Endophthalmitis validated
during chart review

N=215 validated cases (80%)

N=53

during chart review

|Endophthalmitis not confirmed

Figure 1. Study population. CPT = Current Procedural Terminology; ICD-9 = International Classification of Diseases, 9th revision.

procedures performed by retinal or oculoplastic specialists or
involving planned retinal procedures, and procedures combined
with corneal transplant (ICD-9 11.6) or glaucoma surgery (ICD-9
12.1-12.7).

Data Collection

Acute, postoperative, infectious endophthalmitis was defined as
occurring after the first postoperative day through the 90th day
after phacoemulsification. Preliminary endophthalmitis was
defined as having 1 or more ICD-9 diagnosis codes of 360.00,
360.01, 360.03, 360.13, 360.19, or 098.42, or having an aqueous
or vitreous specimen submitted to microbiology within 90 days of
phacoemulsification. Validated endophthalmitis was based on
detailed medical record review by a trained medical record
abstractor or ophthalmologist, including review of the operative
report, first follow-up visit, visits to retinologists, microbiology
results, and other pertinent information. We confirmed post-
operative, infectious endophthalmitis when the diagnosis was
recorded by a retina specialist within 90 days of surgery and
treatment included injection of intravitreal antibiotics. We did not
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require microbiological confirmation, although positive cultures
were noted and will be reported separately.

Topical antibiotic orders and dispensings were obtained from
the computerized pharmacy information management system, from
which we obtained details of the following ophthalmic antibiotic
preparations: gatifloxacin, ofloxacin, polymyxin-trimethoprim,
gentamicin, or tobramycin. Topical moxifloxacin was not on the
formulary. We included medications dispensed up to 90 days
before phacoemulsification. The intracameral agent was captured
using natural language processing with validation by a manual
review of the operative report; the positive predictive value was
99.9% (95% confidence intervals [CIs], 99.4—100); the negative
predictive value was 99.9% (95% CIL, 99.4—100).

Potential Confounding Factors

Patient age, sex, and race/ethnicity were obtained from member-
ship data. Posterior capsular rupture was ascertained using natural
language processing of the operative report; the positive predictive
value of the algorithm was 94.4% (95% CI, 92.6—95.9), and the
negative predictive value was 99.9% (95% CI, 99.3—100.0).
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Comorbidity was ascertained using data recorded into the elec-
tronic medical record during the 6 months preceding the surgery.
Ocular comorbidity included diabetic retinopathy, glaucoma, and
macular degeneration. Systemic comorbidity was coded using the
Charlson Comorbidity Index, comprising cardiovascular and pe-
ripheral vascular disease, dementia, chronic pulmonary disease,
connective tissue disease, peptic ulcer disease, liver disease, dia-
betes mellitus, hemiplegia, renal disease, cancer, and acquired
immunodeficiency syndrome.’

Potential adverse events of antibiotic prophylaxis were deter-
mined from diagnostic codes recorded during the 120 days after the
procedure and included retinal detachments and defects (ICD-9
361), cystoid macular edema (362.53), other retinal disorders (362
except 362.53), iritis (364), visual disturbances (368), keratitis and
other corneal disorders (370—371), and disorders of the conjunctiva
(372). Analyses of potential adverse events excluded patients with
a history of the adverse event before their phacoemulsification.

Statistical Analysis

Multivariate logistic regression analysis was performed to examine
the odds ratio (OR) and 95% CI for the association of antibiotic
prophylaxis with the risk of endophthalmitis.® All analyses were
conducted using SAS version 9.3 (SAS Inc, Cary, NC). We
performed subgroup analysis to assess topical agents, the most
common topical and intracameral agents, the added effect of
topical above intracameral, and effects in eyes with PCR.

Results

After excluding 5.9% of eyes with concurrent surgeries or complex
procedures, the study included 315 246 eyes in 204 515 patients
who underwent phacoemulsification and 215 validated cases of
endophthalmitis. No patient developed endophthalmitis in both
eyes. The crude incidence rate of endophthalmitis was 0.68 per
1000 phacoemulsification procedures. The frequency of PCR was
1.13%.

Compared with using topical agent alone, the adjusted OR for
the association of endophthalmitis with intracameral injection (with
or without topical agent) was 0.58 (95% CI, 0.38—0.91) (Table 1).
We further observed that 4.5% of the cohort did not have a record
of a dispensing of topical antibiotic or intracameral injection of
antibiotic; the OR for this group was 1.95 (95% CI, 1.22—3.11)
compared with using topical agent alone. These results were
adjusted for year of surgery, patient age, Charlson comorbidity
index, diabetic retinopathy, and PCR. Patient sex, race/ethnicity,
history of glaucoma, and history of macular degeneration were
not associated with the choice of antibiotic approach and did not
confound the associations.

In addition to findings related to the approach to prophylaxis,
our study further observed an OR of 0.57 (95% CI, 0.39—0.84) for
undergoing surgery in the latest years of the study (2011—2012)
versus the earliest (2005—2007); an OR of 1.46 (95% CI,
1.05—2.05) for those aged >80 years versus <70 years; an OR of
1.31 (95% CI, 0.87—1.98) for patients with a history of diabetic
retinopathy; and an OR of 3.68 (95% CI, 1.89—7.20) for surgeries
complicated by PCR.

We further examined differences in the OR by antibiotic agent,
with combinations of intracameral and topical agents, and in eyes
with PCR (Table 2). Compared with using topical agent alone, the
adjusted OR was 0.53 (95% CI, 0.30—0.95) for intracameral
cefuroxime and 0.68 (95% CI, 0.36—1.33) for moxifloxacin

(subgroup 2). In the subgroup of eyes that received topical but
not intracameral agent, we observed no important or significant
differences among gatifloxacin, ofloxacin, and polymyxin/
trimethoprim; however, the OR with aminoglycoside (neomycin,
gentamicin, tobramycin) was elevated (OR, 1.97; 95% CI,
1.17—3.31) and comparable to the level of risk without record of
any use of antibiotic (subgroup 3). In the subgroup of eyes that
received the most common topical antibiotic (i.e., topical
fluoroquinolone), we observed no important differences between
intracameral cefuroxime (OR, 0.58; 95% CI, 0.32—1.05) and
moxifloxacin (OR, 0.74; 95% CI, 0.37—1.47) (subgroup 4). In
the subgroup of eyes that received intracameral cefuroxime or
moxifloxacin, the OR associated with adding concomitant topical
gatifloxacin or ofloxacin was 1.63 (95% CI, 0.48—5.47), but
could have resulted from chance (subgroup 5). In the relatively
small group of eyes with PCR, the crude incidence of
endophthalmitis was 2.40 per 1000 in those given topical
antibiotic only and 2.48 in those given intracameral with or
without topical; after adjustment, we could not draw a clear
inference about the benefit of intracameral administration
(intracameral =+ topical compared with topical only: OR, 0.49;
95% CI, 0.08—3.09) (subgroup 6).

The incidence rates of potential adverse events occurring
through postoperative day 120 are shown in Table 3 together with
the ORs and ClIs for the association with intracameral compared
with topical antibiotic. Intracameral injection was associated with
a lower risk of retinal detachment (OR, 0.80; 95% CI,
0.67—0.96) and conjunctival disorders (OR, 0.84; 95% CI,
0.78—0.91). Intracameral injection was associated with slightly
higher risks of “other retinal disorders” (OR, 1.51; 95% CI,
1.31—1.74), iritis (OR, 1.14; 95% CI, 1.08—1.21), and keratitis
and other cornea disorders (OR, 1.10; 95% CI, 1.03—1.19).

Discussion

We conducted a controlled, observational cohort study of
315 246 phacoemulsification procedures to assess the
effectiveness of intracameral antibiotic administration,
compared with topical administration, for preventing acute
postoperative endophthalmitis. We also compared various
antibiotic agents with one another after accounting for route
of administration. Important findings include a 42% reduc-
tion in risk associated with intracameral administration, an
approximate doubling of risk in the 4.5% of eyes that had no
evidence of antibiotic prophylaxis, and lack of effectiveness
of topical aminoglycosides. The study did not detect dif-
ferences in risk between intracameral cefuroxime and
intracameral moxifloxacin or between intracameral agent
alone and intracameral plus topical agent. Furthermore,
among those not exposed to intracameral antibiotic, the
study did not detect differences among topical gatifloxacin,
ofloxacin, and polymyxin/trimethoprim. Posterior capsular
rupture was associated with a 3.7-fold increased risk of
endophthalmitis.

Strengths of the study included the large, well-defined,
community-based cohort; multiple treatment arms;
outstanding follow-up; detailed information on potential
confounding factors; and generalizability to other
community-based settings.”® A key concern with
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Table 1. Associations with Endophthalmitis Risk, Kaiser Permanente California, 2005—2012

Phacoemulsification Endophthalmitis
Characteristic Procedures (N=315 246), % Cases (N=215), % Adjusted* OR (95% CI)

Year of surgery

2005—2007 22.3 31.6 1.0 (Ref)

2008—-2010 42.9 42.8 0.68 (0.49—0.94)

2011-2012 34.8 25.6 0.57 (0.39—-0.84)
Patient age, yrs

18—69 353 335 1.0 (Ref)

70—79 40.7 33.0 0.86 (0.62—1.20)

>80 24.0 33.5 1.46 (1.05—2.05)
Charlson Index

0 40.4 37.2 1.0 (Ref)

>1 59.6 62.8 1.06 (1.00—1.14)
Diabetic retinopathy

No 88.5 84.2 1.0 (Ref)

Yes 11.5 15.8 1.31 (0.87—1.98)
PCR

No 98.9 95.8 1.0 (Ref)

Yes 1.1 4.2 3.68 (1.89—7.20)
Route of prophylaxis

Topical alone 75.4 1.7 1.0 (Ref)

Intracameral with or without topical 20.1 13.0 0.58 (0.38—0.91)

Neither intracameral nor topical 4.5 9.3 1.95 (1.22-3.11)

CI = confidence interval; OR = odds ratio; PCR = posterior capsular rupture.
*Each variable was adjusted for every other variable shown in the table, with coding as shown.

observational comparative effectiveness studies is the po- antibiotic required compounding, and the surgeon prepared
tential for confounding by indication, in which the surgeon’s for the day using routine workflows that are unrelated to the
decision to use one or another practice is based on the risk of ~ risk of each case, so that confounding by indication is un-
endophthalmitis. In this study, the use of intracameral likely. However, if it were to occur, and surgeons chose

Table 2. Subgroup Analysis: Associations of Antibiotic Prophylaxis with Endophthalmitis Risk

No. of Endophthalmitis
Cases/No. of

Phacoemulsification Crude Incidence Adjusted*
Subgroup* Contrast Procedures Rate, per 1000 OR (95% CI)

1. All eyes Topical alone 167/237 709 0.70 0 (Ref)
Intracameral + topical 28/63 241 0.44 0. 58 (0.38—0.91)
No antibiotic 20/14 296 1.40 1. 95 (1.22-3.11)

2. Eyes receiving antibiotic Topical alone 167/237 709 0.70 0 (Ref)
Intracameral cefuroxime + topical 14/35 781 0.39 0. 53 (0.30—0.95)
Intracameral moxifloxacin =+ topical 10/21 150 0.47 0.68 (0.36—1.33)
Intracameral other’ =+ topical 4/6310 0.63 0.93 (0.34—2.55)

3. Eyes receiving topical but Gatifloxacin 68/114 247 0.60 1.00 (Ref)
not intracameral agent Ofloxacin 68/95 021 0.72 1.19 (0.85—1.67)
Polymyxin/trimethoprim 10/13 768 0.73 1.12 (0.58—2.19)
Aminoglycoside’ 20/13 086 1.53 1. 97 (1.17-3.31)

4. Eyes receiving topical Topical gatifloxacin or ofloxacin 139/213 993 0.65 0 (Ref)
fluoroquinolone =+ intracameral Intracameral cefuroxime =+ topical 14/35 781 0.39 0. 58 (0.32—1.05)
Intracameral moxifloxacin =+ topical 10/21 150 0.47 0. 74 (0.37—1.47)

5. Eyes receiving intracameral Without topical gatifloxacin or ofloxacin 3/11 001 0.27 0 (Ref)
cefuroxime or moxifloxacin With topical gatifloxacin or ofloxacin 21/45 930 0.46 1. 63 (0.48—5.47)

6. Eyes with PCR Topical only 6/2496 2.40 0 (Ref)
Intracameral + topical 2/805 2.48 0. 49 (0.08—3.09)

CI = confidence interval; OR = odds ratio; PCR = posterior capsular rupture.

*Six separate models were run, 1 for each subgroup. Every model was adjusted using the variables and coding provided in Table 1.
"Vancomycin or unspecified.

{Aminoglycosides included neomycin, gentamicin, and tobramycin.
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Table 3. Associations of Prophylaxis (Intracameral Compared with Topical) with Potential Adverse Events

Diagnosis Topical Intracameral
(ICD-9 code) (N=237 709), % (N=63 241), % Adjusted OR* 95% CI1
Retinal detachment 361 0.37 0.31 0.801" 0.67—0.96
Diabetic retinopathy 362.0 0.31 0.21 0.74* 0.60—0.91
Cystoid macular edema 362.53 1.94 1.93 0.97 0.90—1.05
Macular degeneration Other 362.5 0.83 0.79 0.98 0.87—1.10
Other retinal disorders Other 362 0.33 0.69 1.517 1.31-1.74
Tritis 364 3.19 3.91 1.141 1.08—1.21
Keratitis and other cornea disorders 370-371 1.74 2.30 1.101 1.03—1.19
Conjunctival disorders 372 1.81 1.74 0.841 0.78—0.91

CI = confidence interval; ICD-9 = International Classification of Diseases, 9th revision; OR = odds ratio.
*Adjusted for patient age, year of surgery, Charlson comorbidity index, history of diabetic retinopathy, and PCR.

P < 0.05.
P < 0.005.

intracameral injection only for high-risk eyes, this would
result in underestimation of the true benefit of intracameral
injection. To minimize confounding by indication, we
sought to exclude eyes planned in advance for complex
surgery.

Another potential limitation was the absence of infor-
mation on factors such as patient adherence to their drops
once the prescriptions were dispensed, although this was not
likely to differ systematically among eyes receiving various
prophylactic regimens. Exclusion of patients who were
assigned CPT code 66982, whose surgery was performed by
a retinologist or oculoplastic surgeon, or who underwent
multiple, concurrent surgeries may have reduced the
generalizability of the study somewhat. However, validation
of diagnostic coding and surgical histories, planned pro-
cedures, and surgical complications proved to be highly
resource-intensive in these patients and was not feasible for
the current study.

Finally, we did not obtain information about environ-
mental cleaning, equipment sterilization, or wound con-
struction and management; over time, quality control in
these areas has improved, and the result was largely
captured by adjustment for year of surgery. We also
examined the surgeon’s experience as a covariate in the
analysis, but it did not confound the association with anti-
biotic approach, although it should be noted that the number
of endophthalmitis cases was nearly the same as the number
of surgeons, so analysis of surgeon’s experience lacked
statistical power. We plan a separate report of surgeon
experience and other factors in relation to the risk of PCR,
which is more common than endophthalmitis and therefore
provides a feasible end point for examining surgeon factors.

Because the majority of patients filled their prescription
for topical antibiotic in advance of their surgery, we could
not ascertain, at the patient level, preoperative and post-
operative administrations. However, we conducted a survey
in 2011 asking each surgeon about his/her topical antibiotic
orders, and 70% routinely prescribed preoperative use and
97% routinely prescribed postoperative use. Only 28% re-
ported administering antibiotic drops in the preoperative
holding area.

The risk of endophthalmitis in patients without intra-
cameral agent was lower in this study than in past reports
(risk in intracameral group, 0.044%; risk in topical group,
0.070%). In other ways, our study results are generally
consistent with the FEuropean Society of Cataract &
Refractive Surgeons randomized controlled trial (risk in
intracameral group, 0.05%; risk in control group, 0.35%),9
with the population-based cohort study of Lundstrom
et al'’ (0.048%, 0.35%), and with several studies that used
historical controls,"’ including our own (0.14%, 0.31%).12
To our knowledge, our study is the first to report
associations of intracameral injection with risk of potential
adverse events, although this was not a primary aim of the
study, the analysis was exploratory, the events were not
validated using chart review, and the study was not
designed specifically to optimize the validity of these
comparisons. The absolute risks of adverse events
generally were very low, and because of the size of the
study, even small differences were statistically significant.
We recommend confirmation of these findings.

We previously reported a preliminary study, using his-
torical controls, that was based in only 1 of our medical
centers, the Diablo Service Area, and included 16 264
phacoemulsification procedures compared with the 315 246
procedures included in this study.'” The prior study observed
a decline in the rate (per 1000) of endophthalmitis from 3.13
(95% ClI, 1.43—5.93) in 2007 to 0.14 (95% CI, 0—0.78) in
2010 to 2011 after full implementation of intracameral
injection. In the present analysis, the average rate of
endophthalmitis in eyes given intracameral injection was
0.44 per 1000 (N = 28 cases). To enable direct comparison
of the present study with the earlier report, we conducted a
subgroup analysis restricted to the Diablo Service Area. In
this 1 facility, the adjusted OR for the benefit of
intracameral injection, compared with topical alone, was
0.42 (95% CI, 0.11—1.62), which is somewhat lower than
the OR of 0.58 (95% CI, 0.38—0.91) estimated for all of
the service areas combined. After accounting for
intracameral injection, our study observed a substantial
43% reduced risk of endophthalmitis over the 8-year study
period, suggesting broad improvements in surgical safety
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separate from intracameral use. This declining rate may be
due to improvements in wound construction, stromal hydra-
tion, environmental cleaning, and surgeon experience,
among others.'”'*

We observed a greater than 350% increased risk associ-
ated with PCR, a 46% increased risk for those 80 years of
age and older, and a 31% increased risk for those with
diabetic retinog)athy. These results are consistent with past
studies.' !

One advantage of an observational study over a ran-
domized controlled trial is the ability to evaluate a multi-
plicity of treatment arms, including treatments that were not
envisioned to be important at the time of study design. This
observational study identified 2 important opportunities for
quality improvement within our setting that likely translate
to other community-based settings. We observed that 4.2%
of the eyes that underwent phacoemulsification received
topical aminoglycoside. Aminoglycosides compared poorly
with other topical drug classes in preventing endoph-
thalmitis. Although aminoglycosides are effective against
Staphylococci, the most common infective organism in post-
cataract surgery endophthalmitis, evidence shows that they
do not penetrate well into the anterior chamber.'” '

We further observed prescribing errors and patient non-
adherence to orders for topical prophylaxis, resulting in
4.5% of the cohort not receiving any antibiotic prophylaxis.
In 2013, we implemented intracameral injection as a stan-
dard practice in our Northern California program, and
our rate of endophthalmitis is now on the order of 1 per
10 000”*; other Kaiser Permanente regions are actively
implementing intracameral injection as well. At present,
97% of our surgeons use postoperative topical antibiotic,
although elimination of topical drops is under discussion.

During phacoemulsification, infective agents might enter
the eye through surgical instruments handled by operating
room staff or by influx from the patient’s own eyelid or
conjunctiva.” Povidone-iodine has been shown to be effec-
tive in killing organisms on the patient’s eyelid and con-
junctiva.”” Subconjunctival and topical antibiotics are
intended to kill organisms on the ocular surface; however,
aqueous concentrations might not be adequate to kill the
most common causative organism, coagulase-negative
Staphylococcus aureus.'"*" In contrast, intracameral anti-
biotics achieve concentrations that are several times greater
than the concentration needed to kill 90% of most bacterial
isolates.”*’ An incompetent, leaky wound may be more
susceptible to infection by organisms present on the eyelid
or from patients’ hands or eye dropper tips after the effective
concentration of antibiotic from intracameral injection has
dropped.”®*’ Our study was not large enough to detect a
difference between intracameral antibiotic alone with intra-
cameral antibiotic combined with a topical agent. However,
it has been argued that elderly patients have trouble
instilling their eye drops’” and may “fish mouth” the wound
by direct contact of an eye dropper tip to the eye near the
wound, thereby increasing the risk of infection. A benefit
of intracameral antibiotic is lack of dependence on the
patient. Our study did not measure whether the patients
correctly used their topical agent; thus, we could not
determine whether incorrect administration of the topical
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agent was a factor in our results, although studies have
shown a wide variability in tear film and anterior chamber
antibiotic concentrations due to anatomic and instillation
differences."’

Intracameral Cefuroxime versus Moxifloxacin

We did not find convincing evidence for a difference in
effectiveness between intracameral cefuroxime and moxi-
floxacin. We previously described the 2-step process we use
to compound cefuroxime,’' whereas moxifloxacin can be
used straight out of the bottle or diluted with equal parts
balanced salt solution to achieve a concentration of 250
micrograms per 0.1 ml. In addition, we have reported an
intracameral agent compounding error, in which 9 mg of
cefuroxime was administered to 13 eyes of 11 patients,
resulting in acute macular edema that resolved within 1
week without further adverse consequences.”” As a
consequence of the compounding error, we now contract
with a single US Food and Drug Administration—registered
outsourcing facility. However, accidental substitution of a
moxifloxacin product (Moxeza, Alcon Laboratories Inc.,
Fort Worth, TX) that contains inactive ingredients has been
associated with toxic anterior segment syndrome.’”
Increasing resistance to fluoroquinolones might argue in
favor of cefuroxime, particularly in patients who have been
exposed to topical fluoroquinolones in the past. However,
intracameral injection of any antibiotic drug may be less
subject to emerging resistance because it is a single, highly
concentrated dose in a relatively confined space, in contrast
to repeated application of lower, less-effective doses. Van-
comycin also has been injected for infection prophylaxis and
is effective against gram-positive bacteria, but because of
concerns about resistance, it is currently reserved in our
setting for the approximately 1% of patients who are allergic
to both penicillin/cephalosporin and a fluoroquinolone.”*

In conclusion, we recommend intracameral injection of
cefuroxime or moxifloxacin in all phacoemulsification pro-
cedures. Use of topical agent alone is less effective and is
subject to prescribing errors and nonadherence. Topical
aminoglycosides seem to be ineffective as antibiotic pro-
phylaxis for endophthalmitis.
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Bulbar Conjunctival Molluscum Contagiosum

A 45-year-old immunocompetent man presented with a
2-year history of a 0.5-mm smooth, white dome-shaped lesion
on his bulbar conjunctiva (Fig 1, arrow). Following surgical
excision of the lesion, histopathology (H&E and PAS)
revealed lobular hyperplasia of epidermis resulting in a cup-
shaped lesion (Fig 3, black arrow). Numerous, large
homogeneous basophilic intracytoplasmic inclusion bodies
(Henderson-Patterson corpuscles; Fig 2 arrows) were seen
within the stratum granulosum and stratum corneum. Ocular
molluscum contagiosum has an increased incidence in pa-
tients with HIV (5%—10%) and with pediatric atopic
dermatitis (18%) and should be considered in the differential
diagnosis of conjunctival nodules.
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