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Injectable intracameral or intravitreal 
antibiotics appear to have advantages 
over topical eye drops in endophthalmitis 
prophylaxis for cataract surgery. However, 
without an approved, commercially 
p r e pa r e d  i n t ra oc u l a r  a n t i b i o t i c 
formulation, the use of intraocular 
prophylactic treatment will likely remain 
debatable. 

In cataract surgery, endophthalmitis 
prophylaxis has been and continues to 
be an important issue.  Endophthal-
mitis occurs when the infecting organ-
ism—usually exogenous bacteria—gains 
access to the interior of the eye during 
or shortly after surgery.1 Th ough rare, 
postoperative endophthalmitis can 
have devastating visual consequences: 
even when treated aggressively with 
vitrectomy, only about half of aff ected 
patients achieve 20/40 or better vision.2

In the US, the vast majority of 
cataract surgeons routinely prescribe 

perioperative topical antibi-
otic drops for endophthal-
mitis prophylaxis.3 Alongside 
other prophylactic measures 
such as antiseptic preparation 
with povidone iodine and 
eyelid draping, drop therapy 
is purported to reduce fl oral 
colonization on the ocular 
surface and reduce the risk 
of infection; but its effi  cacy 
has not been confi rmed by 
prospective studies. 

Since the landmark 
European Society of Cata-
ract & Refractive Surgeons 
(ESCRS) endophthalmitis study, there is 
mounting evidence that intracameral an-
tibiotic injection is an effi  cacious method 
of endophthalmitis prophylaxis.4,5 Th is 
raises the prospect of lessening or 
eliminating the need for drops by placing 
prophylactic antibiotics inside the eye 
during surgery. Th e intraocular approach 
is an attractive alternative because it can 
potentially help address issues associated 

with traditional drop therapy such as 
adherence and high cost.

Intracameral Antibiotics
Prophylactic intracameral antibiot-
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FIGURE 1 Intracameral toxicity from gentamicin. (Image courtesy 
of Dr. Trattler.)

TARGET AUDIENCE This educational activity is intended 
for ophthalmologists and ophthalmologists in residency or 
fellowship training.
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activity, participants will be able to:
1. Analyze the advantages and disadvantages of currently 

available intraocular antibiotic prophylaxis methods.  
2. Choose appropriate antibiotic prophylactic regimen in 

cataract surgery based on effi cacy and safety consider-
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3. Improve diagnosis and management of KC and BKC.
4. Identify and mitigate risk factors for ocular surface 

infection.
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ics can be administered via a couple of 
routes. Some choose to mix the anti-
biotic into the irrigating fl uid, though 
no reliable data exists to support the 
practice, and it is diffi  cult to dose ac-
curately with infusion. Alternatively, 
surgeons can directly inject a bolus of 
intracameral antibiotics at the end of 
cataract surgery.

Th e ESCRS Endophthalmitis Study 
Group reported a 5-fold reduction in 
endophthalmitis rates with intracameral 
injection of cefuroxime (0.07% vs 0.34% 
without intracameral cefuroxime).4 
Since then, there has been a growing 
trend of adopting intracameral prophy-
laxis, and many observational studies 
have corroborated the fi nding that use 
of a direct intracameral bolus of cefu-
roxime at the end of cataract surgery 

can signifi cantly reduce the occurrence 
of postoperative endophthalmitis.5 
Other agents that have been used for 
intracameral injection include cefazo-
lin, moxifl oxacin, and vancomycin, but 
their effi  cacy has not been established in 
prospective studies as cefuroxime has.5

The use of intracameral prophy-
laxis is now common in Europe but has 
lagged behind in the US. Until a few 
years ago, few US surgeons used any 
intracameral antibiotic.6 Only recently 
has there been increasing adoption of 
intracameral injection prophylaxis. Ac-
cording to the ASCRS member surveys, 
the percentage of surgeons using intra-
cameral prophylaxis rose from 30% in 
2007 to 50% in 2014.3 Of the 30% who 
were using intracameral antibiotics in 
2007, half placed the antibiotic in the 

infusion bottle, while the other half 
injected directly. By 2014, surgeons who 
use intracameral bolus injection have 
outnumbered those mixing antibiotics 
into the irrigation solution (84% vs 16%). 

The “Dropless” Approach
In the past two years, “dropless” 

cataract surgery has been introduced 
along with a new mode of endophthal-
mitis prophylaxis aimed at eliminating 
the need for postoperative drops. Th e 
procedure involves delivering a single 
dose of an antibiotic/corticosteroid 
combination into the anterior vitreous 
via transzonular or pars plana injection 
after intraocular lens (IOL) implanta-
tion. Two proprietary compounded 
formulations have been developed for 
use in dropless cataract surgery and are 

STATEMENT OF NEED
Ophthalmologists face numerous challenges in optimizing 
their competencies and clinical practices in the realm of 
preventing, diagnosing, and treating ocular infections and 
their sequelae; these challenges include:
•  Th e widespread “off -label” use of topical ophthalmic anti-

biotics to prevent and treat serious and sight-threatening 
infections—given the reality that the most widely used 
topical antibiotics in ophthalmology have FDA approvals 
restricted to bacterial conjunctivitis.

•  Th e escalating levels of multi-drug resistance in common 
ocular pathogens.1

•  Th e emergence and increasing prevalence of once-atypical 
infections that may require diagnostic and treatment 
techniques relatively unfamiliar to comprehensive oph-
thalmologists.2 

•  Th e introduction of new and potentially more effi  cacious 
and/or safe ophthalmic antiinfectives.3

•  Th e introduction of new and potentially more accurate 
diagnostic techniques for ophthalmic infections.4

•  Widespread discussion over the effi  cacy and safety of novel 
or alternative delivery techniques and vehicles for prophy-
lactic ophthalmic antibiotics (including but not limited to 
intracameral injection and topical mucoadhesives).5,6

•  Increased understanding of the infl ammatory damage 
caused by ocular infections and the best ways to prevent/
alleviate infl ammation without fueling the growth of 
pathogenic organisms. 

Given the continually evolving challenges described above, 
Topics in Ocular Antiinfectives aims to help ophthalmologists 
update outdated competencies and narrow gaps between 
actual and optimal clinical practices. As an ongoing resource, 
this series will support evidence-based and rational antiinfec-
tive choices across a range of ophthalmic clinical situations. 
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Since vancomycin remains the 
fi rst-line therapy for gram-positive en-
dophthalmitis, the use of prophylactic 
vancomycin during routine cataract 
surgery has been controversial due to 
concerns about emergence of bacte-
rial resistance.13 Th ere have also been 
reports of severe retinal toxicity with 
the use of intraocular vancomycin. A 
recent case series report has associated 

available through US Food and Drug 
Administration (FDA)-registered 
compounding pharmacies: one contain-
ing triamcinolone and moxif loxacin 
(Tri-Moxi, Imprimus Pharmaceuticals, 
San Diego, CA) and the other triam-
cinolone, moxifl oxacin, and vancomycin 
(Tri-Moxi-Vanc, Imprimus Pharmaceu-
ticals, San Diego, CA). 

Since intracameral prophylaxis 
has proved effi  cacious, it is reasonable 
to think that injecting antibiotics into 
the vitreous, where invading bacteria 
colonize and where drugs have a longer 
half-life, may be as eff ective, or poten-
tially better. To date, no prospective 
study has been conducted to look at the 
incidence of endophthalmitis in patients 
undergoing “dropless” therapy. 

Compounding Risks
One major concern about intraocular 

placement of antibiotics is the risks asso-
ciated with drug compounding. While a 
single-dose preparation of powdered ce-
furoxime (Aprokam, Laboratoires Th ea, 
Clermont-Ferrand, France) designed 
for intracameral administration is ap-
proved in many European countries, no 
commercially formulated and approved 
antibiotic is available for intraocular use 
in the US. (Brand names for cefuroxime 
in the US include Ceftin and Zinacef.) 
American surgeons who seek to substi-
tute topical drops with an intraocular 
antibiotic regimen—intracameral or 
intravitreal—have no option other than 
compounded injections. Th is lack of an 
approved commercially prepared prod-
uct is a key hurdle to the wider use of 
intraocular antibiotics within the United 
States: in the latest ASCRS survey, the 
majority of respondents said they would 
use an approved, commercial cefuroxime 
preparation if it were available at a rea-
sonable cost.3

Even with strin gent regulation, drug 
compounding is subject to dilution error 
and microbial contamination (Figure 1). 
Although published studies show that 
the overall benefi t of intracameral an-
tibiotics outweighs any adverse events, 
inadvertent overdoses of intracameral 
cefuroxime have resulted in severe com-
plications following uneventful cataract 
surgery, including CME, serous retinal 

detachment, macular infarction, and 
hemorrhagic retinal infarction.7-9 In a 
recent report from Turkey, an outbreak 
of Fusarium endophthalmitis occurred 
with intracameral injection of cefurox-
ime prepared preoperatively from the 
same balanced salt solution bottle.10

Cases of ocular toxic eff ects have not 
been reported with intravitreal triam-
cinolone/moxifl oxacin or triamcinolone/
moxifl oxacin/vancomycin to date.

Other Practical Hurdles
In addition to compounding risks, 

there are other hurdles facing the 
dropless procedure. Compared with 
intracameral injection, transzonular 
intravitreal injection is a more challeng-
ing technique. Surgeons have to learn 
where and how to maneuver the cannula 
through the zonules without disrupting 
the zonules or injuring the ciliary body 
or iris, which can lead to intraocular 
hemorrhage. Performed with a 31-gauge 
needle, pars plana intravitreal injection 
carries its own risks, including vitreous 
hemorrhage, retinal tear, and retinal 
detachment. Because of their opaque 
nature, the triamcinolone/antibiotic 
formulations must be injected at the very 
end of the surgery (prior to viscoelastic 
removal), and patients may experience 
blurred vision and fl oaters immediately 
after surgery. 

More importantly, no head-to-
head clinical studies have looked at 
the effi  cacy of intravitreal antibiotics 
compared to intracameral antibiotics 
such as cefuroxime, moxifl oxacin, or 
vancomycin. Th e pharmacokinetics of 
intravitreal triamcinolone/moxifl oxacin 
or triamcinolone/moxifl oxacin/vanco-
mycin are yet to be studied.11 Currently, 
it is unclear whether the duration of 
coverage is adequate with these combi-
nation compounds placed in the anterior 
vitreous. Th ere is also the risk of elevated 
intraocular pressure (IOP) and glau-
coma associated with corticosteroids. 
Topical corticosteroid drops are known 
to induce ocular hypertension, especially 
in responders, but can easily be discon-
tinued should that occur.12 Transzonular 
triamcinolone, on the other hand, would 
require vitrectomy to remove if pressure 
elevation occurs as a result.   

CORE CONCEPTS 
➤ Perioperative use of 

topical antibiotic drops 
continues to be a mainstay 
of prophylactic treatment in 
cataract surgery despite the 
absence of evidence that it 
helps prevent postoperative 
endophthalmitis.

➤ The need for perioperative 
drops may be drastically 
reduced or eliminated with 
intracameral or intravitreal 
antibiotic prophylaxis. Use 
of the alternatives, however, 
is hampered by lack of a 
commercially prepackaged 
antibiotic approved for 
intraocular use.   

➤ Intracameral bolus injection 
of cefuroxime at the end 
of cataract surgery has 
proved highly effective as a 
method of endophthalmitis 
prophylaxis in cataract 
surgery. Compounding 
errors such as overdose and 
microbial contamination are 
major risks of intracameral 
prophylaxis. 

➤ Although clinical experience 
has been favorable so far, 
it is unclear how effective 
transzonular antibiotics 
are in cataract surgery 
prophylaxis. Their potential 
benefi ts may be offset by 
the risks associated with 
drug compounding and 
transzonular drug delivery.

➤ Intraocular vancomycin 
should not be used 
prophylactically due to the 
risk of bacterial resistance 
and retinal toxicity.
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the use of intracameral vancomycin with 
the development of a serious condition 
known as hemorrhagic occlusive retinal 
vasculitis (HORV) after uncomplicated 
cataract surgery.14 Th e visual outcome of 
aff ected eyes was poor despite aggressive 
treatment, with fi nal visual acuity less 
than 20/100 in most cases.

 
Conclusions

Intracameral antibiotics has proven 
highly eff ective in reducing endophthal-
mitis rates after cataract surgery, with 
cefuroxime and moxifl oxacin emerging 
as the preferred medications. What 
has limited the use of intracameral 
antibiotics in the US is the risk of com-
pounding errors. Transzonular or pars 
plana intravitreal injection of combined 
antibiotic/steroid is a promising prophy-
laxis technique, but it is also not without 
drawbacks due to the delivery of this 
medication into the vitreous. Surgeons 
must balance the potential benefits 
vs the potential risks when deciding 
whether or not to offer this during 
surgery. For intraocular antibiotic injec-
tion to become more widely accepted 
as a routine practice in cataract surgery 
prophylaxis, access to an approved com-
mercial antibiotic preparation would be 
extremely helpful.
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Keratoconjunctivitis and 
Blepharokeratoconjunctivitis
Raj K. Goyal, MD, MPH

Because it is vision-threatening, kerati-
tis is the most critical component of ker-
atoconjunctivitis (KC) and blepharoker-
atoconjunctivitis (BKC). However, risk 
factors including blepharitis, extremes of 
age, and contact lens wear must also fac-
tor in to the KC and BKC workup and 
management.

Keratoconjunctivitis (KC) and 
blepharokeratoconjunctivitis (BKC) are 
prevalent within the general population. 
In my private practice of adult, mostly 
general ophthalmology, KC and BKC 
account for about 10% and 5% of clinic 
visits, respectively. And it well may be 
that BKC is underdiagnosed in many 
eye care practices: patients with KC of-
ten have undetected blepharitis, which is 
highly prevalent among eye care patients 
and is not always obvious on physical 
examination.1

Presentation
KC is most commonly bacterial in 

origin and is typically acute. Patients 
may present with symptoms typical 
of bacterial conjunctivitis, eg, ocular 
itchiness, redness, or mucopurulent 
discharge. Pain or decreased vision may 
accompany keratitis.

BKC, which may be acute or chron-
ic, follows a bimodal age distribution, 
with children and elderly adults pre-
dominating. In preverbal and young 
children, blepharoconjunctival signs 
or symptoms—discharge, redness, or 
crusting about the lids particularly upon 
awakening—may go unnoticed or under 
appreciated by parents and can lead to 
mild to severe corneal involvement.2

Among seniors, BKC often starts 
with bacterial (commonly Staphylococ-

cus species) overload or infection of the 
eyelids and lid margins, which causes 
fl aking around the eyelashes (collarettes) 
that can fall onto the ocular surface. In 
turn, an ocular surface antibody reaction 
to bacterial toxins can lead to keratitis.

Less commonly, adult KC or BKC 
may present as a presumed allergic 
conjunctivitis that is unresponsive to 
treatment (over-the-counter or prescrip-
tion). Patients with longstanding ocular 
surface symptoms can grow tolerant of 
them, thus allowing a mild ocular infec-
tion to progress to keratitis. 

Etiology 
Infectious KC may be viral, bacte-

rial, fungal, or parasitic in etiology. Th e 
most common viral source is adenovirus, 
which causes epidemic keratocon-
junctivitis (EKC). Patients with EKC 
typically present with symptoms and 
signs common to most forms of acute 
viral conjunctivitis: redness, tearing, 
discomfort, follicular reaction on the 
lower tarsal conjunctiva, and some-
times photophobia. Patients may have 
a history of exposure to someone with 
conjunctivitis (“pinkeye”). 

In addition to the signs mentioned 
above, physical examination may reveal 
pseudomembranes, subconjunctival 
hemorrhages, subepithelial infi ltrates, 
or pre-auricular adenopathy. Generally 
self-limited, EKC infection usually re-
solves on its own within several weeks. 
Some patients, however, develop serious, 
vision-threatening complications—in-
cluding scarring of the conjunctiva or 
cornea—that can persist far longer.3

Bacteria are the most common caus-
ative agents in KC and BKC; Staphy-
lococcus, Pseudomonas, and Streptococcus
predominate. Other bacteria, including 
Propionibacterium, Corynebacterium, 

 

and Acinetobacter—and lesser known 
genera including Brevundimonas, Aqua-
bacterium, Sphingomonas, Streptophyta, 
Bradyrhizobium, and Methylobacte-
rium—have been shown to be present 
on the healthy ocular surface and may 
cause infection if the ocular surface is 
disrupted.1,4 A Korean study by Lee and 
coworkers revealed a relative abundance 
of staphylococci, acinetobacteria, and 
corynebacteria in the ocular microbiome 
of blepharitis patients compared with 
unaff ected subjects, suggesting that a 
higher bacterial load of certain species 
within the normal eyelid fl ora might 
contribute to pathogenesis.5

Fungal KC is relatively rare, oc-

CORE CONCEPTS 
➤ Look for evidence of 

blepharitis in patients with 
KC: BKC is most common 
in pediatric and geriatric 
patients.

➤ KC may be bacterial (most 
common), viral, fungal, or 
parasitic.

➤ Contact lens wear 
predisposes to KC; 
Pseudomonas is a leading 
cause of contact lens-
associated keratitis.

➤ Adenovirus KC is self-limited 
but may cause serious ocular 
surface damage; in-offi ce 
testing is available.

➤ Checking the eyes, lids, and 
lashes should be a routine 
part of preventive care for 
disabled and elderly patients.

➤ Treatment of bacterial 
BKC and KC should 
cover for Staphylococcus, 
Streptococcus, and 
Pseudomonas.

An article on the same subject was published in 2013. Th is version has been updated by the author.
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against the ocular surface—and redun-
dant periocular skin, which is typical 
in elderly patients and can contribute 
to dryness, scaling, or eyelash inversion; 
this can seed the ocular surface with 
bacteria, setting the stage for BKC. In 
addition, nasolacrimal duct obstruction 
is a risk factor for KC.  

Diagnosis  
Patients with an acute or chronic red 

eye with or without discharge warrant 
evaluation for KC and BKC. A careful 
history should include sequence of signs 
and symptoms (eg, whether redness 
and discharge began in one or both 
eyes), presence or absence of periocular 
or systemic symptoms (including lid 
symptoms), and recent exposures.

Typically, bacterial infections are 
characterized by purulent discharge and 
a papillary reaction, as opposed to the 
serous discharge and follicular reaction 
found in viral infections. Distinguish-
ing among diff erent viral infections is 
more diffi  cult because of the similarity 
in symptoms, but characteristic signs 
may provide diagnostic clues. A corneal 
dendrite, for instance, is indicative of 
a herpes virus infection. One feature 
that distinguishes EKC from other 
forms of viral conjunctivitis is its corneal 
involvement and potential to impair vi-
sion. Slit lamp fi ndings can vary from 
punctate erosions to a large hypopyon 
in the anterior chamber. Th e presence 
of pre-auricular nodes can help raise the 
suspicion of EKC, but is not diagnostic.

Managing EKC 
Accurate and timely diagnosis of 

EKC is important for optimal manage-
ment and containment. Clinical diagno-
sis of EKC, however, can be challenging 
because of its nonspecifi c presentation. 
Indeed, using only signs and symptoms 
for guidance, up to 50% of conjunctivi-
tis cases may be misdiagnosed.3 When 
adenovirus is suspected, point-of-care 
testing via the AdenoPlusTM (Nicox/
RPS)—which offers 90% sensitivity 
and 96% specifi city—may be employed 
to help confi rm the diagnosis.8

Since there are no FDA-approved 

curring mainly among patients with 
immune compromise related to HIV 
infection, chemotherapy (eg, oncologic 
treatment), or systemic immunosup-
pressive medication (eg, following organ 
transplantation). Alternatively, ocular 
trauma and environmental exposure 
may contribute to the development of 
fungal keratitis. Individuals who wear 
contact lenses are also at increased risk 
for fungal as well as amoebic keratitis, 
eg, Acanthamoebic keratitis. 

Risk Factors 
Contact lens wear is the leading 

risk factor for the development of bac-
terial, fungal, and amoebic KC. Rates 
of contact lens-associated microbial 
keratitis continues to rise, despite the 
introduction and high uptake of daily 
disposable varieties.6 Contact lenses 
limit the tear fi lm’s natural ability to 
wash and enzymatically clean the ocular 
surface, induce hypoxia, increase corneal 
temperature, and provide a nidus for in-
fection, particularly in association with 
inadequate lens and lens case cleaning.

Overnight wear, particularly for 
weeks at a time, remains a major risk fac-
tor for contact-lens associated keratitis.6 
Patients who are in the habit of sleeping 
in their lenses may lose the ability to feel 
infection-associated pain and thus delay 
seeking treatment.

Th e most commonly isolated patho-
gen in cases of contact lens-related in-
fections is the Gram negative bacterial 
pathogen Pseudomonas aeruginosa.7 P. 
aeruginosa is a common contaminant of 
lens care solutions and lens cases, where 
it forms biofi lms that are not removed by 
simple rinsing of the case. P. aeruginosa 
corneal ulcers are particularly concern-
ing because they tend to progress rap-
idly and may be recalcitrant to fi rst line 
treatments. Ocular surface infection can 
quickly involve the entire cornea and can 
elicit an acute, destructive infl ammatory 
response that, if not adequately treated, 
may lead to poor outcomes, with stromal 
thinning or perforation, and, ultimately, 
signifi cant scarring. 

Additional risk factors include Asian 
race—which may allow for lashes to rub 

antiviral treatments for adenovirus 
infection, preventing it from spreading 
and becoming epidemic is a key aspect of 
managing EKC. Preventing transmis-
sion is diffi  cult, however, because the 
signs and symptoms of EKC can show 
up as much as a week or 10 days after 
contracting the virus. During this in-
cubation period, asymptomatic patients 
can unknowingly transmit the disease to 
others. Careful patient counseling can 
help limit the spread of EKC. Clini-
cians should instruct all EKC patients 
to limit the degree to which they expose 
others—by staying away from school or 
work, washing hands frequently, dispos-
ing of tissue paper immediately after its 
use, and not sharing personal items such 
as towels and pillowcases at home.

Nosocomial infection—from virus 
left behind in doctors’ offices—is a 
major cause of epidemic outbreaks of 
EKC, and protective procedures should 
be routine in every clinical practice. 
Examination rooms should be wiped 
down completely and disinfected; in-
struments, including tonometer tips, 
must be sterilized or disposable and 
strict hand-washing should be practiced. 

Managing Bacterial KC/BKC 
Th erapeutic goals of treating the 

bacterial KC and BKC include prompt 
treatment of infection and restoration of 
ocular and periocular bacterial balance 
so that infection does not recur. When 
bacterial KC is suspected, empiric treat-
ment with a topical ocular broad-spec-
trum antibiotic (including coverage for 
Staphylococcus) is indicated. For elderly 
patients and children, my practice is to 
start with topical ocular erythromycin 
ointment, a macrolide antibiotic with 
effi  cacy at the eyelid, conjunctiva, and 
cornea. I fi nd that ointment formula-
tion is often easier for patients to apply 
than drops, adheres well to the ocular 
surface (even working during sleep), and 
is well tolerated by patients. Ointment 
formulations off er an added benefi t of 
soothing pain that often accompanies 
keratitis. 

As ointments are viscous and tem-
porarily blur vision with instillation, 
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empiric therapy or when an unusual 
pathogen such as a fungal pathogen is 
suspected, performing a conjunctival 
culture may be advisable. Referral to 
a corneal specialist or academic center 
may be necessary for practitioners who 
are not equipped for in-offi  ce culture.

topical antibiotics in drop formulation 
may be preferable for busy adults. Topi-
cal azythromycin ophthalmic solution, 
also a macrolide, provides excellent 
broad spectrum coverage against typi-
cal bacterial pathogens.9 Th e thick drop 
formulation promotes ocular surface ad-
herence between that of an ointment and 
drop; further excellent tissue penetration 
allows for antibacterial activity for about 
ten days following the fi nal dose. A 
broad-spectrum fl uoroquinolone may 
also be prescribed. 

All patients with KC and BKC 
should be taught manual eyelid hygiene 
to reduce bacterial load and prevent 
reinfection. Not only does eyelid cleans-
ing remove the crust that accumulates 
overnight, it instructs patients to become 
more regularly observant about their 
ocular surface health. I recommend 
warm compresses and gentle swabs on 
the eyelid margins to remove excess 
f laking and crusted discharge upon 
rising and before retiring at nighttime.

For patients who fail to respond to 

Conclusion
Discerning true KC from BKC and 

considering common and rare etiologic 
agents lays a foundation for appropri-
ate and timely management and the 
prevention of vision-compromising 
consequences.
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 1.  Transzonular injection 
in dropless cataract surgery:
 A.  Is easier to perform 

than intracameral 
injection

 B.  Uses drugs prepared by 
compounding pharmacies

 C.  Is widely used in 
Europe 

 D.  Has been proven 
effective in large-scale 
clinical trials

 2.  A patient presents with 
an obvious corneal infection. 
Which of the following 
patient characteristics 
should trigger suspicion of P. 
aeruginosa?
 A.  Blue irides
 B.  History of smoking
 C.  Contact lens wear
 D.  All of the above 

 3.  Which of the following 
antibiotics was recently 
approved for prophylactic 
intraocular use by the US 
FDA?
 A.  Cefuroxime
 B.  Moxifloxacin 

(combined with 
triamcinolone)

 C.  Vancomycin
 D.  None of the above

 4.  Which one of the 
following prophylactic 
methods has been proven 
effective in the ESCRS 
endophthalmitis study?
 A.  Intracameral 

cefuroxime injection
 B.  Postoperative 

moxifloxacine drops
 C.  Preoperative povidine-

iodine
 D.  Transzonular 

moxifloxacine injection 

 5.  Which of the following 
is NOT characteristic or 
typical of BKC in an elderly 
patient?
 A.  Acute presentation
 B.  Redundant eyelid 

tissue 
 C.  Ocular surface 

inflammatory response to 
bacterial toxins

 D.  Lid margin crusts and 
collarettes

 6 Which of the following 
bacterial genera is NOT 
commonly found among 
normal ocular surface flora?
 A. Staphylococcus  
 B.  Klebsiella
 C.  Streptophyta
 D.  Streptococcus

 7.  Which of the 
following is important to 
elicit in taking the history of 
a patient presenting with an 
acute red eye?
 A.  Current and recent 

medications
 B.  Exposure to pinkeye
 C.  Ocular trauma
 D.  All of the above

 8.  Which of the 
following is NOT a potential 
adverse event associated with 
overdose of intracameral 
cefuroxime? 
 A.  Hemorrhagic occlusive 

retinal vasculitis 
 B.  Cystoid macular edema
 C.  Serous retinal 

detachment
 D.  Hemorrhagic retinal 

infarction

 9.  Which one of the 
following medications is 
FDA-approved for the 
treatment for EKC?
 A.  Ketorolac 

tromethamine 0.5%
 B.  Cidofovir 
 C.  Povidone-iodine
 D.  None of the above

 10.  According to Dr. 
Trattler, intraocular 
vancomycin should not 
be used prophylactically 
because:
 A.  It has the potential 

to cause severe retinal 
toxicity

 B.  It is common for 
patients to develop 
allergic reactions to 
vancomycin 

 C.  It is the primary agent 
for use against severe 
gram-positive bacterial 
infection 

 D.  Both A and C
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 1. A B C D

 2. A B C D  
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 9. A B C D
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