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TARGET AUDIENCE This educational activity is intended 
for ophthalmologists and ophthalmologists in residency or 
fellowship training.

LEARNING OBJECTIVES Upon completion of this 
activity, participants will be able to:
1. Articulate risk factors for bleb-related infection.
2. Detect and take appropriate initial steps to manage 

bleb leak and related infection.
3. Improve clinicians’ drug selection by identifying 

patient/disease situations in which there may be 
clinical reasons to consider branded drug rather than 
generic. 

4. State two reasons why differences in the formulations may 
matter more for topical ocular drugs than oral agents.
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Antiinfectives
Preventing and Managing 
Bleb-related Infections
Sameh Mosaed, MD

Even as emerging technologies steal the 
spotlight, trabeculectomy remains the 
most e� ective and widely used surgical 
intervention in the treatment of glaucoma. 
Preventing, detecting, and managing 
bleb-related infection is a science and an 
art that will be essential to glaucoma care 
for decades to come.

Minimally invasive glaucoma sur-
geries (MIGS)—such as iStent, tra-
bectome, and novel suprachoroidal 
shunts—off er patients safer, less invasive 
options for intraocular (IOP) reduction 
compared with conventional fi ltering 
methods for treating glaucoma.1  Many 
surgeons, however, continue to rely on 
trabeculectomy for patients requiring 
profound IOP reduction, including vari-
ous new modifi cations on the procedure 
using implants through the sclera or 
under the scleral fl ap.2

Trabeculectomy involves creating a 
channel through the eye wall to allow 

aqueous humor to fl ow from the anterior 
chamber to the space between the sclera 
and the conjunctiva, creating a subcon-
junctival bleb and thereby reducing IOP. 
As is widely known, the presence of a 
bleb is a set-up for infection; this is a 
major reason that newer, non-bleb de-
pendent methods are growing in popu-
larity. While trabeculectomy results in 
incomparable IOP reduction, it does so 
by introducing a vulnerability—literally, 
an opening—for infection. 

Because of this, patients who under-
go conventional trabeculectomy or other 
glaucoma fi ltering surgery are at about 
1% risk for bleb-related infection—ei-
ther blebitis or endophthalmitis—each 
year following the procedure.3-6 Patients 
should be alerted that the risk is low but 
not zero; moreover, the risk is cumula-
tive and ever-present, even years follow-
ing their original surgery. 

Clinical outcomes of bleb infection 
depend upon the stage of infection at 
the time of detection, the causative 
organism, and the speed with which 

the eff ective treatment is initiated. Pa-
tients with an early, localized infection 
caused by a fairly indolent organism such 
as Staphylococcus epidermidis often do 
quite well, with most patients retaining 
preinfection visual acuity. In contrast, 
more aggressive pathogens including 
Staphylococcus aureus and Streptococcus 
species (eg, viridans group and S. pneu-
moniae) are most often associated with 
poor outcomes including blindness.7

Presentation 
Bleb Leak

Bleb leak is largely viewed as the 
principal precursor to bleb-related 
infection. Eye care providers must 
maintain unfl agging vigilance around 
the possibility for a bleb-related leak 
(and/or infection) among all patients 
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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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OFF-LABEL USE STATEMENT Th is work discusses off -
label uses of antiinfective medications.
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who have undergone bleb-dependent 
glaucoma surgery, even those who are 
decades out from their initial procedure. 
Patients can easily walk in and out of 
the offi  ce with bleb leaks if one does 
not look for them. 

A leaking bleb may present with no 
symptoms or with what patients perceive 
as tearing or watering. On exam, a marked 
or sudden reduction in IOP, the appear-
ance of a poorly formed anterior chamber, 
or a bleb that goes from raised and easily 
visible to fl at and obscure may indicate 
that fl uid is exiting the eye via a leak. I 
assess patients at every clinic visit using a 
Seidel test (application of a wet fl uorescein 
strip to the trabeculectomy site) to look 
for evidence of a leak or micro-leaks. 

Bleb-related Infection
Post-trabeculectomy infections, 

whether or not they are related to a leak, 
are categorized according to the extent 
of spread within the eye. Typically, a 
bacterial infection will begin on the 
surface as conjunctivitis. Since the bleb 
is a part of the conjunctiva, untreated 
conjunctivitis may lead to the entrance 
of organisms through the very thin wall 
of the bleb or through a hole or leak in 
the bleb, setting up the fi rst stage of 
infection: blebitis. 

Patients with blebitis may complain 
of tearing, redness, pain, irritation, 
or visual change. Th e classic fi nding 
of blebitis, the white-on-red sign, is a 
chalky white bleb (due to the presence 
of pus within an avascular capsule) sur-
rounded by an intensely hyperrhemic 
conjunctiva.

Infection confined to the bleb is 
associated with no or only minimal 

anterior chamber cell and f lare and 
possibly hypopyon. If infl ammation is 
demonstrable within the vitreous cavity, 
then endophthalmitis is present. En-
dophthalmitis is commonly associated 
with more severe symptoms and rapid 
progression, including more severe pain, 
markedly decreased vision, and ocular 
discharge.

Risk Factors
Post-trabeculectomy infections are 

typically categorized as early- or late-
onset in relation to the operation. Early-
onset infections occur before 6 weeks 
and may result from the wound failing 
to close, wound dehiscence and leak-
age, or suture-tract infection. Untreated 
preoperative bacterial overgrowth on the 
lids, lashes, or conjunctiva may also con-
tribute to early post-surgical infections. 
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unlike the bleb-free population, patients 
with a bleb should not be sent home with 
routine care for seemingly mild disorders 
until bleb-related infection is ruled out. 
Bleb-related infection, including blebi-
tis, is a medical emergency, requiring 
prompt referral to the patient’s referring 
glaucoma specialist or surgeon for im-
mediate evaluation and management. 
In instances when a patient cannot be 
seen right away, referral to the nearest 
emergency facility is indicated. 

Management of blebitis should be-
gin with conjunctival culture followed 
by immediate treatment with topical an-
tibiotics. Th ere is no universal standard 
for choosing an antibiotic regimen, but 
it is important to treat broadly for likely 
pathogens while cultures are pending.15

Options for empiric therapy in-
clude round-the-clock administration 
of topical fortifi ed antibiotics such as 
vancomycin (25-50 mg/mL) or cefazolin 
(50 mg/mL) and fortifi ed tobramycin 
(14 mg/mL) alternating every 30 min-

The more serious infection risk, 
however, is the development of a late-
onset infection, due to entry of bacteria 
into a leaking bleb. A bleb leak increases 
infection risk by up to 26-fold.8 Late-
onset infections occur within weeks 
to years following surgery; indeed, a 
risk is present for as long as the bleb is 
functional. 

Patient factors associated with late-
onset bleb leakage and infection include 
thin conjunctiva that is prone to break-
down, high axial myopia, younger age, 
and chronic antibiotic use. Th e presence 
of blepharitis, conjunctivitis, or upper 
respiratory tract infection may increase 
risk for bleb-related infection, which 
may account for an increased incidence 
of bleb-related infections during winter.9

Antimetabolites such as mitomycin 
C (MMC) boost trabeculectomy success 
rates but at the expense of dramatically 
increased risk for bleb-related infec-
tion.10 MMC contributes to conjuncti-
val necrosis and thinning, resulting in 
microperforations that can enlarge and 
lead to frank leakage.11

Surgical factors that have been as-
sociated with bleb leakage and infection 
include exposure to antifi brotic agents 
such MMC during or after surgery 
especially at higher concentrations, the 
use of less extensive subconjuntival and 
subtenon dissection, early post-operative 
complications, and the presence of but-
ton holes or leakage. 

Mitigating Risk 
Addressing any of the above risk fac-

tors can reduce post-surgical infection 
risk for patients. For example, looking 
for and treating blepharitis, and delay-
ing surgery if necessary, will reduce 
periocular and ocular bacterial load and 
reduce infection risk. 

Intraoperative strategies include 
reducing patient exposure to MMC by 
using reduced concentrations and per-
forming a broad dissection (to prevent 
focal accumulation of antimetabolite, 
which can lead to encapsulation and 
subsequent leakage), using absorbable 
rather than permanent sutures (which 
eliminates a tract for bacterial coloni-
zation), and using tight conjunctival 
closure at termination of the procedure. 

At the time of surgery, careful prep 
with povidone iodine solution helps 
to reduce bacterial load on the surgi-
cal fi eld: this is an absolutely critical 
step—and perhaps the only inarguable 
one—toward preventing infection. 

While data supporting the practice 
are lacking, preoperative prophylactic 
antibiotics may also be used. In my 
practice, patients receive a loading dose 
of  pre-operative topical antibiotic in the 
peri-operative suite, typically a fourth 
generation fl uoroquinolone, which is 
continued four times daily for one week 
postoperatively. 

A topical prophylactic antibiotic 
should have activity against a broad 
spectrum of likely pathogens, including 
typical ocular surface fl ora, eg, Staphy-
lococcus sp. and Streptococcus sp. (common 
pathogens in blebitis and early onset 
infections), and Staphylococcus sp., Strep-
tococcus sp. and Gram-negative bacteria 
(eg, Haemophilus in� uenza, Enterococcus 
sp., and Pseudomonas sp.) which may 
cause endophthalmitis and late-onset 
infection.12,13

Management 
Bleb Leak

A bleb leak requires referral to a 
glaucoma specialist for evaluation and 
repair. Surgeons may attempt to close 
a small asymptomatic bleb leak with 
maneuvers such as contact lens place-
ment, autologous blood injections, or 
patching the eye. 

However, in my experience, once a 
bleb has been shown to be thin enough 
to start leaking, surgical revision may 
be a better choice, as blebs that leak and 
close repeatedly are at signifi cant risk for 
infection. Surgical revision—carefully 
excising all avascular, necrotic tissue 
and performing an advancement with 
healthy conjunctiva—provides a more 
defi nitive closure.14

Blebitis
It is critical to remember that the 

presence of a bleb puts patients in a 
diff erent category from the rest of the 
population. Even minor complaints 
or evidence of mild conjunctivitis, for 
example, should raise the concern that 
a serious infection may be present. And 

CORE CONCEPTS 
➤ Patients with a functioning 

trabeculectomy are 
vulnerable to the 
development of late-onset 
bleb-related infections, 
including severe, vision-
threatening infections.

➤ Bleb leak may occur with or 
without symptoms. Post-
trabeculectomy eyes should 
routinely be examined for 
them. 

➤ Blebitis may cause tearing, 
redness, pain, irritation, or 
visual change. 

➤ Bleb-related infection—
whether early or late, blebitis 
or endophthalmitis—is an 
emergency.

➤ Using reduced concentration 
mitomycin C and broad 
dissection may reduce long-
term infection risk.

➤ Teach patients the signs and 
symptoms of bleb-related 
infection and encourage 
to call in immediately if 
symptoms arise.
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utes for 48 hours after a loading dose; 
this can be subsequently tapered to 
regular strength based on response. An-
other widely used regimen is the use of a 
fourth-generation fl uoroquinolone once 
every hour. Of note, an intensive regi-
men such as this really puts a patient’s 
life on hold but can be critical to saving 
the eye; compliance should be emphati-
cally encouraged.

Endophthalmitis  
Bleb-associated endophthalmitis—a 

medical emergency of great urgency—is 
associated with substantial risk for rapid 
devolution and poor outcomes including 
loss of the eye.13

It is important to obtain a vitreous 
sample for culture and perform early 
pars plana vitrectomy with intraopera-
tive administration of vancomycin and 
either ceftazidime or amikacin. As 
these are diff erent populations, this is a 
more aggressive management approach 
than that based upon results from the 
Endophthalmitis Vitrectomy Study 
(EVS), which calls for a tap-and-inject 
approach for cataract surgery-related 
endophthalmitis where visual acuity is 
hand movement or better.16

Looking Ahead 
Researchers are searching for al-

ternatives to antifibrotic agents that 
perform the same function (suppress ex-
cessive wound healing) without increas-
ing risk for bleb-related complications. 
So far, anti-VEGF has emerged as the 
leading MMC rival, since VEGF ap-
pears to be integral to the post-surgical 
ocular infl ammatory response.17

A separate approach to reducing 
infection is performing a modifi ed ver-
sion of conventional trabeculectomy, 
one that involves implanting a shunt or 
stent under the scleral fl ap and boasts 
similar IOP reduction and perhaps 
lower early post-operative complication 
rates compared with conventional trab-
eculectomy. Th e EX-PRESS Glaucoma 

Filtration Device (Alcon Laboratories, 
Fort Worth, TX) and XEN Gel Shunt 
(in development at AqueSys, Orange 
County, CA) may challenge the trab-
eculectomy gold standard18,19; however, 
many questions remain unanswered 
regarding long-term infection risk and 
management, since these procedures 
still rely on a subconjunctival bleb for 
fi ltration.20,21

Conclusion 
Eye care providers who see patients 

with a history of trabeculectomy must 
stay vigilant to the lifelong potential for 
bleb leaks and bleb-related infections in 
their patients. Bleb function should be 
assessed at each visit. Suspected infec-
tion should prompt immediate referral 
for culture and treatment. 

Sameh Mosaed, MD, is director of glaucoma at 
Gavin Herbert Eye Institute at the University of 
California, Irvine. She is a speaker for Alcon Labo-
ratories and Allergan. Medical writer Noelle Lake, 
MD assisted in the preparation of this manuscript. 
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Generic vs. Branded 
Antibiotics: Do the 
Differences Matter?
John R. Wittpenn, MD

For the most part, all of our ocular 
antibiotics exist in both branded and 
generic formulations. The issue of how 
generic and branded drugs can differ 
in safety and efficacy is important for 
practitioners to understand.

Ophthalmic antibiotics are mostly 
available in both branded and generic 
formulations. A drug can be marketed 
as a generic when the branded drug’s 
patent expires. Thus, in the coming 
years, we can anticipate that besifl oxa-
cin and azithromycin, which remain 
available only in branded forms now, 
will be sold as generic drugs. Accord-
ing to the FDA’s Orange Book, the 
current generic ophthalmic antibiotics 
are tobramycin, gentamicin, polymixin, 
gramicidin, erythromycin, bacitracin, 
ciprofl oxacin, ofl oxacin, levofl oxacin, 
gatifl oxacin 0.3%, gatifl oxacin 0.5%, 
and moxifl oxacin 0.3%.

Generic Formulations
For a generic ophthalmic medica-

tion, the FDA requires that the ac-
tive ingredient(s) be the same as in 
the brand formulations, and that the 
concentration(s) be within 90% to 110%. 
Any excipient—ie, any inert or inactive 
ingredient—is acceptable as long as it is 
on the list of ingredients the FDA has 
approved for that application. Th e FDA 
does, however, require that comparable 
bioavailability of the generic drug be 
demonstrated if the ingredients are 
different from those of the original 
product.1

Th e issue of excipients is particularly 
relevant to topical ocular drugs. With 

oral administration, the digestive system 
eff ectively separates the excipients from 
the active drug, but with eye drops, 
the active agent and the excipients are 
dropped directly on the eye, with no 
intermediate physiological processes to 
modify the eff ects. 

Th e physiological homeostasis of the 
ocular surface is critical to vision, and it 
is highly vulnerable to the medications 
applied to it. For example, a series of 
students who had been treated for con-
junctivitis by the student health service 
presented to our academic clinic. Th eir 
corneas appeared normal, with no evi-
dence of active bacterial conjunctivitis; 
however, they all had large conjuncti-
val defects in the inferior fornix. Th e 
students had all been treated with the 
same topical antibiotic; when tested, it 
was found to have the proper amount of 
active drug (gentamicin) at the proper 
pH, but the tonicity was greater than 
700 mOsm/L—much higher than the 
~300 mOsm/L that would be expected 
for a topical eye drop. Th e company 
was notifi ed and discontinued the drug, 
though it remained available from sev-
eral other companies. 

While excipients can cause prob-
lems, in at least one instance, an excipi-
ent can be benefi cial. Th e preservative 
benzalkonium chloride (BAK) can 
destabilize bacterial cell walls, killing 
bacteria by a mechanism that is quite 
different from the f luoroquinolones’ 
mechanism of action. Th e presence of 
BAK in test solutions of gatifl oxacin and 
moxifl oxacin has been shown to reduce 
the minimum inhibitory concentrations 
of isolates of methicillin-resistant Staph-
ylococcus aureus and other pathogens.2,3

Among the fourth-generation fl uoro-

 

quinolones, gatifl oxacin (branded and 
generic) and besifl oxacin are preserved 
with BAK.

Other Factors
Bottle design, surface tension, 

viscosity, particle size, and drop size 
can all play a role in the efficacy of 
topical medications.4 Many of these 
factors can change the eff ectiveness of 
a generic agent, even when its formula-
tion is within FDA specifi cations. For 
example, the ophthalmic corticosteroid 
prednisolone acetate is delivered as a 
suspension of fi nely ground drug par-
ticles in vehicle. How much drug is 

CORE CONCEPTS 
➤ The ocular surface is 

exposed directly to all the 
components of a topical 
formulation. Unlike oral 
medications, where the 
excipients are separated from 
active drug in the gut, the 
effectiveness and safety of 
ophthalmic medications can 
be infl uenced by the inactive 
ingredients through pathways 
not present for oral drugs.

➤ Direct exposure to the 
preservative benzalkonium 
chloride may potentiate 
antibiotic activity.

➤ Although FDA regulations 
call for generic versions of 
branded drugs to have the 
same active ingredient(s) 
(± 10%), several generic 
ophthalmic drugs have 
different activities than 
branded drugs due to other 
factors such as particle size in 
suspended drug.

➤ Of the fourth-generation 
fl uoroquinolones, gatifl oxacin 
0.3%, gatifl oxacin 0.5%, 
and moxifl oxacin 0.3% 
are available as generics. 
Besifl oxacin and azithromycin 
may become generic 
between now and 2017.

An article on the same subject was published in 2013. Th is version has been updated by the author.
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drug companies who set the fi nal price 
to consumers. After manufacturing, 
medications pass through wholesalers, 
distributors, and retailers, all of whom 
add their own markup. 

Drug companies sell a brand at a 
given price to the wholesaler, but they 
don’t control what happens after that. 
We did an informal study of the way in 
which an ophthalmic drug was priced 
in our immediate area and found that 
the identical medication sold in diff er-
ent locations at retail prices that ranged 
from $86 to $150. Further investigation 
revealed the drug company sold it at the 
same price to each wholesaler, and each 
wholesaler sold it to the retail stores at 
the same price. In this case it was the re-
tailers who created the price diff erential. 
Th us, in many cases, the retail pricing 
of branded drugs cannot be determined 
just from the amount charged by the 
original manufacturer.

Using Generics
For some uses, such as bacterial 

conjunctivitis, the older generic drugs 
are perfectly adequate: for example, ge-
neric polymyxin B sulfate/trimethoprim 
sulfate (originally branded as Polytrim®) 
can work well with low toxicity.

Among the fl uoroquinolones, all—
with the exception of azithromycin and 
besifl oxacin—are available as generics. 
Th ese are still good antibiotics, although 
in certain cases they may not be perfect 
substitutes for branded agents. 

For eye surgery, I believe that a 
fourth-generation f luoroquinolone is 
indicated because endophthalmitis is a 
devastating complication. In my think-
ing, the dollars spent to gain a slight 
edge by using a fourth-generation fl uo-
roquinolone are fully justifi ed. Similarly, 
bacterial keratitis is a threat to vision 
that needs to be resolved as quickly as 
possible. It requires a potent antibiotic, 
preferably one that also has BAK. While 
all the fourth-generation fl uoroquino-
lones are potent agents, in vitro testing 
fi nds that brand besifl oxacin has some 
of the lowest MICs against common 
ocular pathogens, including a number 
of drug-resistant strains. Th erefore, it 

delivered in a given dose depends upon 
the particle size, the ingredients in the 
vehicle, and the size of the bottle orifi ce, 
among other factors. Several studies 
have shown the amount of prednisolone 
delivered by generic formulations varies 
from that of the branded formulation, 
and that the branded formulation may 
be more eff ective at treating infl amma-
tion.5,6 Th ere have been similar reports 
of lessened effi  cacy in generic versions 
of glaucoma medications.7,8

Cost Differential
An often-asked question is, “If they 

have the same ingredients and similar 
efficacy, why are brand name drugs 
more expensive than generics?” Th ere 
are many factors that determine the 
price of a drug. First, a pharmaceutical 
company must recover the costs incurred 
over years of developing the drug and 
gaining regulatory approval. 

Furthermore, the research and de-
velopment process investigates a huge 
number of chemical entities that start in 
the drug pipeline and die there without 
ever making the company a penny. Th is 
is a signifi cant expense that the generic 
manufacturers simply don’t incur. In 
addition, the company that gets the 
drug approved has to create a process to 
manufacture it in a fashion that meets 
stringent FDA requirements. Coming 
back to the prednisolone example, it 
requires a much more exacting manufac-
turing process to mill particles fi nely and 
to formulate a suspension properly so 
that the drug remains suspended longer. 

Whether the cost difference be-
tween branded and generic drugs is jus-
tifi ed in every instance can be debated, 
but it is important to recognize that 
there are cost- as well as profi t-driven 
reasons for the higher price of branded 
medications.

Retail Pricing
In the delivery of health care, the 

primary concern is the cost to the pa-
tient, not the manufacturer’s listed cost. 
Sometimes the retail cost to the patient 
of the generic is not signifi cantly less 
than the branded medication. Nor is it 

remains my drug of choice for vision- 
threatening bacterial keratitis.

Challenges
At present, the biggest challenge in 

treating ocular infections is obtaining 
formulary coverage for the fourth-
generation fl uoroquinolones. While the 
risk of infection following ocular surgery 
is very small, it is not zero. When the 
rare cataract surgery patient does get 
endophthalmitis, the physician is likely 
to be asked whether everything possible 
was done to prevent it. In my practice, 
when we have a patient who decides to 
use a third-generation quinolone, we 
document that, as well as the fact that 
he or she was warned against it. Some 
ophthalmologists have patients sign a 
disclaimer when a generic drug is substi-
tuted, which is put into the chart as well.

With each new generic medication 
there is a need to be cautious until expe-
rience is gained. Despite fairly stringent 
FDA regulations, there is some uncer-
tainty about how the generic drug and 
excipients will interact with the ocular 
surface and whether the performance 
will be the same. As the fourth-gener-
ation fl uoroquinolones become generic, 
their sophisticated formulations may 
prove diffi  cult to match.

John R. Wittpenn, MD, is a partner in Ophthalmic 
Consultants of Long Island and a clinical associate 
professor of ophthalmology at the State University of 
New York at Stony Brook. Dr. Wittpenn is a consul-
tant for Omeros and Bausch + Lomb. He also serves 
on the speakers bureau for Omeros. Zaid Smith, 
PhD, assisted in the preparation of this manuscript.
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 1.  Which of the following 
excipients has been shown 
to increase in vitro activity of 
gatifloxacin?
 A.  Benzalkonium chloride 
 B. Polyethylene glycol
 C.  Mannitol
 D.  Distilled water

 2.  Recommended 
strategies for the prevention 
of late-onset bleb-related 
infection include:
 A.  One year of 

postoperative systemic 
antibiotics, plus contact 
lens wear

 B.  Lifelong postoperative 
ophthalmic antibiotic 
drops

 C.  Surveillance for 
asymptomatic bleb leaks 
at office visits

 D.  Use of high-dose 
MMC at time of surgery

 3. For which scenario(s) does 
Dr. Wittpenn suggest the 
use of a fourth-generation 
fluoroquinolone?
 A.  Bacterial conjunctivitis
 B.  Bacterial keratitis
 C.  Endophthalmitis 

prophylaxis
 D.  Both B and C

 4.  The white appearance 
of blebitis in the white-on-
red sign is the result of what 
physiologic changes?
A. Lack of vascularity
 B. White blood cell 

accumulation
C. Fibrin deposition
D. Both A and B are correct

 5. Drug manufacturers directly 
determine the price of the 
drug paid by:
A. The wholesaler
B. The retailer
C. Medicare
D. The patient 

 6.  Which of the following 
is an appropriate initial 
step in the management of 
blebitis?
 A.  Culture and start 

empiric topical 
antimicrobial therapy

 B.  Culture and referral 
to glaucoma specialist if 
cultures are positive in 72 
hours

 C.  Initiate empiric 
antimicrobial therapy 
based on likely pathogens 
without culture

 D.  None of these are 
appropriate 

 7.  Which of the following 
has not been associated with 
increased risk of bleb-related 
infection?
 A.  Use of antimetabolites 

like MMC
 B.  Conjunctivitis
 C.  Bleb leak
 D.  All are risk factors for 

infection

 8. Which of the following 
statements about bleb-related 
infections is NOT true?
 A. Bleb-related 

infections occur 
among approximately 
1.0% of patients 
with a functioning 
trabeculectomy each year

 B.  Bleb-related infections 
are unrelated to surgical 
technique

 C.  Antibiotics in the first 
postoperative week aim to 
reduce risk of early-onset 
bleb-related infections

 D.  A bleb supplies both 
the therapeutic benefit 
and the potential means 
for pathogen entrance in 
trabeculectomy

 9. Of the following factors, 
which one does the FDA 
specify must be essentially 
the same in generic and 
branded drugs?
 A.  Administered drop size
 B.  Drug concentration
 C.  Viscosity
 D.  Suspension particle size

 10. By FDA regulation, the 
concentration of the active drug 
in a generic formulation can 
differ from the branded drug by
 A.  ± 0.5%
 B.  ± 5%
 C.  ± 10%
 D.  ± 20%


