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NSAIDs and the Ocular Surface: What 
are the Concerns Today?
raJesH K. raJPal, MD New formulations 
and a better understanding of potential risk factors 
have allowed topical ophthalmic NSAIDs to be used 
eff ectively and safely in the postoperative care of 
anterior segment surgeries. Still, these agents should 
be used with caution to minimize adverse eff ects, 
especially in patients predisposed to complications.

Nonsteroidal antiinfl ammatory drugs (NSAIDs), a group 
of medications with analgesic, antipyretic, and antiinfl amma-
tory properties, have been commercially available for many 
decades and today are one of the most commonly prescribed 
drug classes worldwide.1 Acting to inhibit the cyclooxygenase 
(COX) enzymes, and thus the synthesis of prostaglandins, 
NSAIDs’ effi  cacy in controlling pain and infl ammation is 
well established. 

The first commercially available topical ophthalmic 
NSAID, fl urbiprofen, was indicated only for inhibiting miosis 
in cataract surgery. But before long surgeons recognized an 
additional benefi t: reduction in postoperative pain and infl am-
mation. Currently, topical ophthalmic NSAIDs are widely used 
in cataract and refractive surgery to prevent miosis, reduce 
surgery-induced infl ammation, alleviate postoperative pain 
and discomfort, and to prevent and treat cystoid macular 
edema (CME).1  

One reason why NSAIDs are an attractive option is their 
low toxicity. Corticosteroids, the mainstay of postoperative 
ocular infl ammation control, are known to carry a high risk 
of serious side eff ects, such as elevated intraocular pressure 

and infection. Th e most common side eff ects of topically ap-
plied NSAIDs—transient burning, stinging, and conjunctival 
hyperemia—are minor by comparison.2 However, ophthalmic 
use of NSAIDs has been linked to a more severe complication: 
corneal melting. A spate of reports of corneal melting associ-
ated with topical NSAID use roiled the waters at the turn of 
the century, and its impact on the use of topical ophthalmic 
NSAIDs can still be felt today. 

corneal MeltinG
Reports of corneal melting aft er routine cataract and 

refractive surgeries began to emerge early in 1999, trigger-
ing a warning from the American Society of Cataract and 
Refractive Surgery (ASCRS) about the overall safety of topical 
ophthalmic NSAIDs and the withdrawal from market of one 
generic drug maker’s formulation of topical diclofenac.3-5 Prior 
to that time, clinicians had enjoyed the therapeutic benefi t of 
topical ophthalmic NSAIDs in managing infl ammation and 
pain following cataract and other ocular surgeries with little 
concern about serious side eff ects.6 

A subsequent analysis of more than 100 cases of NSAID-
associated ocular surface complications including corneal 
melting reported to ASCRS confi rmed involvement of generic 
diclofenac in most of these cases.7 Moreover, the study found 

 ISSUE 12

A  CONTINUING
MEDICAL EDUCATION

PUBLICATION
CME

CONTINUING MEDICAL EDUCATION

See INSIDE for:
Corticosteroids for Ocular Surface Infl ammatory 
Disorders 
by Michael B. Raizman, MD



2 Topics in Ocular antiinflammatOries to obtain cme credit for this activity, go to http://cme.ufl .edu/toai

stateMent oF neeD
the indications for topical ophthalmic antiinfl ammatory 
drugs (both steroidal and nonsteroidal) are evolving 
rapidly, as new agents and new applications emerge. 
many of these are novel—eg, the perioperative use of 
nonsteroidal antiinfl ammatory drugs (nsaids) to prevent 
cystoid macular edema—and/or fl y in the face of older 
thinking—eg, the use of steroids to calm infl ammation 
and reduce the risk of melting or scarring from infection. 
neither of these important applications is on-label.

in addition, new steroidal and nonsteroidal agents 
continue to come to market, expanding the utility of 
both classes. antiinfl ammatory drugs are now used 
for: the treatment of ocular surface disease and allergic 
conjunctivitis; prevention of perioperative pain and 
infl ammation in ocular surgery; infection management; 
cystoid macular edema prophylaxis following cataract 
surgery; haze prevention in PrK; and much more. 

What has regrettably not followed this expansion of 
indications, formulations, and new molecular entities 
are protocols for drug selection and use.1 these are vital 
because signifi cant diff erences in safety, tolerability, and 
effi  cacy exist between and within both antiinfl ammatory 
drug classes. c-20 ester steroids, for example, have a 
demonstrated lower risk of intraocular pressure (iOP) 
elevation than ketone steroids.2,3 since a range of steroid 
formulations and concentrations is available, clinicians 
need up-to-date information about the indications and 
optimum uses for each.3

although topical nsaid formulations have been 
associated with signifi cant adverse events (keratopathy 
ranging from superfi cial punctate keratitis to corneal 
melt), recent work shows these to be uncommon and less 
severe with newer formulations.4 indeed, novel nsaids 
make use of lower concentrations and less frequent 
dosing, potentially impacting safety profi les and reducing 
risk from long-term use.5

although both are “antiinfl ammatory,” steroids and 
nsaids act at diff erent points in the infl ammatory 
cascade, and thus off er opportunities for physicians 
to fi ne-tune their drug selection. and although they 
are frequently used together, whether or not the two 
drug classes can act synergistically is controversial. in 
the context of recent clinical data, a clear mechanistic 
understanding of each drug class generally—and of 
newer formulations specifi cally—will equip clinicians 
to make eff ective, evidence-based prescribing 
decisions across the many situations that call for ocular 
infl ammation control. 
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and previous surgery—may have con-
tributed to the adverse events, especially 
in the severe cases. Another review of 
11 cases of corneal melting associated 
with topical NSAID use also suggested 
a role for factors other than just NSAID 
toxicity, such as concurrent corticoste-
roid use.8 Nonetheless, the use of topical 
NSAIDs subsequently declined.

BranD naMe or Generic
While a defi nitive link between use 

of topical ophthalmic NSAID and cor-
neal melting has never been established, 
the possibility of NSAID toxicity and 
resulting serious adverse events spurred 
concerns about the use of topical oph-
thalmic NSAIDs, especially generics. 
Indeed, the majority of cases reported at 
the time were associated with generic di-
clofenac, whereas the few cases associat-
ed with brand NSAIDs were more likely 
to either have an ocular comorbidity or 
have received signifi cantly higher total 
doses of NSAID.7,8 A detailed review of 
medical records from 1999 to 2009 in 
a large Texas practice found no reports 
of corneal melt cases, corroborating a 
substantial drop in severe complications 
and improved safety of the newer topical 
NSAIDs.9 

To this day, many surgeons remain 
cautious about generic topical NSAIDs, 
choosing to use only brand agents. 
Brand and generic drugs go through 
diff erent regulatory processes in the US. 
Unlike branded drugs, for which the 
FDA requires robust evidence of effi  cacy 
and safety from animal, clinical, and 
bioavailability studies, generic drugs 
only need to demonstrate bioequiva-
lence to get approval. Although generic 
formulations typically have the same 
active ingredients in the same concen-
trations as their branded counterparts, 
they may contain diff erent preservatives, 
pH enhancers, buff ers, and thickening 
agents, which may interfere with the 
action of the active drug and contrib-
ute to adverse eff ects.10 One study of 3 
corneal melt patients treated with the 
discontinued generic diclofenac aft er 
PRK has suggested that, rather than 
the NSAID itself, the vitamin E-based 



to obtain cme credit for this activity, go to http://cme.ufl .edu/toai Topics in Ocular antiinflammatOries 3

solubilizer contained in the drug’s formulation may have been 
the primary cause of corneal melt in those cases.11

increaseD risK
Th e use of topical ophthalmic NSAIDs, brand or generic, is 

also associated with some milder forms of corneal toxicity, in-
cluding superfi cial punctate keratitis, subepithelial infi ltrates, 
and epithelial defects.12-14 Topically applied NSAIDs have long 
been linked to delayed wound healing, although conclusive 
evidence of such connection has yet to be reported.15,16 

As our knowledge of the eff ects of topical NSAIDs on the 
ocular surface grows, there has been an increasing recognition 
of circumstances where topical ophthalmic NSAIDs should be 
used cautiously or avoided all together. Any ocular or medical 
condition that may predispose a patient to corneal ulcer or 
delayed epithelial healing increases their risk of an NSAID-
related adverse event. Th ese risk factors include autoimmune 
diseases such as rheumatoid arthritis or Sjogren’s syndrome, 
bacterial infections, severe dry eye, and diabetes.17 Since 
concurrent use of topical NSAIDs and corticosteroids may 
increase the risk of corneal complications, those who are being 
treated with both agents, as are many (perhaps most) of today’s 
cataract surgery patients, also require careful monitoring.

neW ForMulations
Over the years, reformulation of existing topical NSAIDs 

has led to increased potency, which has enabled reduced dos-
ing without loss of effi  cacy. For example, changes in pH and 
formulation allowed a ketorolac 0.45% formulation to be dosed 
twice a day rather than the four times a day its predecessor, a 
0.5% ketorolac formulation, required. 

More recently, bromfenac 0.07% and nepafenac, 0.3%, 
two new formulations of already marketed topical NSAIDs, 
were approved by the FDA; both drugs are approved for once 
a day dosing.

Th e bromfenac 0.07% contains slightly lower concentra-
tion of active drug than either of its marketed predecessors 
(both 0.09% formulations). The lower pH of the current 
0.07% formulation (7.8 instead of 8.3) is believed to be more 
physiological and enable greater corneal penetration of the 
bromfenac molecule.18 

Th e new nepafenac 0.3% formulation joins a 0.1% nepaf-
enac formulation, but the new formulation is labeled for once a 
day dosing vs three times a day for the older 0.1% formulation. 
Reduced dosing is made possible by a trebled drug concen-
tration and a lower pH (6.8 instead of 7.4), which enhances 
solubility on the ocular surface.

Th e diminished dosing frequency and lower drug concen-
trations of some topical NSAIDs implies not just convenience 
for patients and better adherence but also improved safety and 
signifi cant reduction of potential toxicity, especially in patients 
with ocular surface disease. In addition, the new NSAID 
formulations oft en include advanced vehicles (eg, guar gum 
contained in the nepafenac 0.3% formulation) that increase 
the viscosity of the preparations. More viscous formulations 

core concePts 
✦ topical nsaids are important in the postoperative 

management of routine anterior segment surgeries. 
their roles in cataract surgery include miosis prevention, 
infl ammation and pain control, and prevention of 
cme. these analgesic agents are also commonly used 
to alleviate postoperative pain and discomfort after 
refractive surgery.

✦ although newer topical nsaids may cause mild to 
moderate toxic corneal reactions, severe side eff ects such 
as corneal melting are now extremely rare.

✦ some underlying conditions such as autoimmune 
disease, severe dry eye, bacterial infections, and diabetes 
may increase the risk of nsaid toxicity. Patients to be 
treated with topical nsaids should be screened carefully; 
those at high risk must be closely monitored. 

✦ Generic nsaids have been associated with more 
complications than branded agents, possibly a refl ection 
of the diff erence in their formulations. 

✦ appropriate dosing and identifi cation of high risk 
patients can minimize the likelihood of adverse events.

deliver more consistent doses and increase drugs’ residence 
time; they are also benefi cial in stabilizing the ocular surface.     

tHe viscosity Factor 
Although more viscous formulations are benefi cial to 

drug delivery and general wellbeing of the ocular surface, 
they should be used with caution in cases with an epithelial 
defect. In refractive surgery patients, for instance, instilla-
tion of viscous ophthalmic formulations while the stromal 
bed is exposed may increase the risk of adverse events such 
as diff use lamellar keratitis and poor epithelial healing. It is 
thought that the viscosity-enhancing agents can get trapped 
beneath a newly created LASIK fl ap or a bandage contact lens 
in the case of PRK. 

Th is safety concern recently prompted a joint alert from 
the ASCRS Cornea and Refractive Surgery Clinical Com-
mittees on the use of certain topical medications, including 
some newly formulated NSAIDs, immediately prior to or 
intraoperatively during LASIK and PRK.19 Th e joint statement 
warned against instillation of such medications directly to the 
stromal bed, advising reserving use of the medications until 
aft er surgery when the LASIK fl ap or a bandage contact lens has 
been properly placed. As viscosity-enhancing vehicles become 
increasingly common in ophthalmic formulations—including 
NSAIDs, corticosteroids, and antibiotics—it is important to 
follow such an approach to reduce the likelihood of adverse 
events and improve surgical outcome. 

conclusion
Although corneal melts associated with topically applied 

NSAIDs were a major issue in the late 1990s, those melts 
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resulted from a variety of controllable factors and a single 
agent that was withdrawn from market. Today, severe corneal 
toxicity is much less of a concern in ophthalmic NSAID use. 
Currently available topical NSAIDs have an overall outstand-
ing safety profi le, thanks mostly to improved formulations 
and a better understanding of potential adverse events and 
the patients who are at risk for them.

As a class, however, topical NSAIDs are associated with 
deleterious eff ects on the ocular surface, although most of 
these are generally mild to moderate. Given the high volume 
of their use in the management of cataract and refractive sur-
gery, preventing complications remains critical to maximizing 
patient outcomes. Th is requires that clinicians understand 
the risks and benefi ts of topical NSAID use; clinicians should 
also consider each patient’s risk and remain vigilant for signs 
of side eff ects.

Rajesh K. Rajpal, MD, is the medical director of See Clearly Vision Group in 
McLean, VA, and clinical associate professor of ophthalmology at Georgetown 
University Medical Center in Washington DC. He is a consultant/investigator 
for Alcon, Allergan, and Bausch + Lomb. Medical writer Ying Guo, MBBS, 
PhD, assisted in the preparation of this article.
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Corticosteroids for Ocular Surface 
Infl ammatory Disorders
MicHael B. raiZMan, MD The availability of 
safer corticosteroids expands options for achieving 
eff ective control of ocular surface infl ammation while 
minimizing side eff ects.

From dry eye to allergic conjunctivitis to blepharitis, in-
fl ammation plays a major role in a number of common ocular 
surface disorders. As has always been the case, the decision 
to treat these conditions with pharmaceutical agents—par-
ticularly with topical corticosteroids—requires that clinicians 
balance the potential harm associated with unchecked infl am-
mation against the risks associated with medication use. 

With the seriousness of chronic ocular surface infl amma-
tion becoming increasingly apparent, and with safer cortico-
steroids now available, many clinicians are loosening their 
criteria for corticosteroid use and implementing strategies 
that allow for fast, eff ective antiinfl ammatory action without 
sacrifi cing safety.1 

 
Dry eye

Infl ammation plays a role in all forms of dry eye. In cases 
of dry eye secondary to systemic infl ammatory conditions such 
as rheumatoid arthritis or Sjogren’s syndrome, infl ammation 
is the initial event. In other forms of dry eye—particularly 
meibomian gland dysfunction (MGD) and aqueous defi cien-
cy—insult to ocular surface tissues induces infl ammation that 
leads to creation of soluble and cellular mediators, which can 
perpetuate and exacerbate the underlying infl ammation.2 

Despite the likely presence of infl ammation, patients with 
mild dry eye can oft en benefi t from conservative treatment, 
including tear supplementation and tear retention devices such 
as punctal plugs. (It may be best to avoid plugs in cases of signif-
icant ocular surface infl ammation, when the tears are fl ooded 
with infl ammatory mediators and plugs may cause prolonged 
retention of these potentially harmful mediators). Artifi cial 
tears are devoid of direct antiinfl ammatory eff ects, except 
those associated with diluting and washing away the proin-
fl ammatory agents already in tears. Antiinfl ammatory agents, 
by contrast, target one or more aspects of the infl ammatory 
process directly and may be appropriate for patients who do not 
respond to moisturizing therapies or have advanced disease.3 

cyclosPorine
Antiinfl ammatory agents commonly used in the manage-

ment of moderate to severe dry eye include topical cyclospo-
rine, an immunomodulator, and corticosteroid agents, which 
act in diff erent ways to prevent infl ammation. Cyclosporine 

is a calcineurin inhibitor that has been shown to block T-cell 
activation, infl ammatory cytokine production, and mitochon-
drial mediated apoptosis. 

In clinical trials, cyclosporine has been shown to reduce 
signs and symptoms associated with moderate-to-severe dry 
eye, including fl uorescein staining, ocular irritation, and 
blurred vision. Cyclosporine is generally well tolerated, but 
occasionally causes a transient burning sensation on installa-
tion. Cyclosporine’s onset of action is slow—eff ects are rarely 
noted within the fi rst few weeks.

corticosteroiDs
Corticosteroids provide broad antiinfl ammatory action 

by blocking glucocorticoid receptors. Th ese drugs interrupt 
production of proinfl ammatory cytokines, chemokines, and 
cell-adhesion molecules; they also induce lymphocyte apop-
tosis and block the production of prostaglandins.3 

Because dry eye and other ocular surface infl ammatory 
conditions tend to be chronic and require long-term manage-
ment, it is particularly important to consider consequences of 
long-term use of dry eye medications. In general, my practice 
is to treat patients with moderate dry eye with topical cyclo-
sporine 0.05% for its effi  cacy and long-term safety profi le. 
Patients who do not tolerate cyclosporine treatment or those 
who fail to respond should be considered for an alternative 
antiinfl ammatory agent such as a corticosteroid. 

tiPs For saFe toPical corticosteroiD 
PrescriBinG 

■ When appropriate (eg, for seasonal allergic conjunctivitis) 
recommend nonpharmaceutical interventions to minimize 
mild infl ammation.

■ never prescribe a corticosteroid (or a corticosteroid/
antibiotic combination) without a full ophthalmic exam.

■ for long-term use, consider corticosteroid agents with 
better safety profi les.

■ use the lowest possible corticosteroid dose and duration 
that achieves that desired result.

■ consider a short course of corticosteroid followed by an 
alternative agent for long-term use.

■ monitor all patients on corticosteroids for adverse eff ects, 
including infection and iOP elevation.

■ never provide refi lls for prescriptions containing a 
corticosteroid unless you are certain the patient will 
comply with instructions and follow-up care.
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high allergen count days, etc.) and using cold compresses and 
chilled artifi cial tears to physically cool and comfort the eye. 
Also, patients should be advised to avoid rubbing their eyes, 
which exacerbates symptoms and ocular surface irritation. 

BlePHaritis
Blepharitis is a common disorder characterized by chronic 

infl ammation of the lids and adjacent surfaces.9 Baseline 
control relies on a continuous regimen of lid hygiene.10 Flare-
ups, however, oft en require treatment with antiinfl ammatory 
agents and possibly adjunctive antibiotics and/or agents direct-
ed at the treatment of MGD. My practice is to avoid commonly 
prescribed corticosteroid/antibiotic combinations containing 
tobramycin or neomycin due to toxicity and poor activity 
against causative pathogens (principally Staphylococcus spp.). 

When an antibiotic is needed, oral doxycycline or mino-
cycline provide some antimicrobial coverage with minimal 
toxicity; and they have the added advantage of antiinfl amma-
tory activity.11 It is probably the anti-infl ammatory activity that 
is most important. More typically, however, I fi nd that using 
a mild corticosteroid, such as loteprednol etabonate or fl uo-
rometholone without the concomitant antibiotic is suffi  cient 
for the treatment of most brief blepharitis fl ares.

FurtHer consiDerations
Regardless of indication, all patients treated with any class 

of corticosteroid should be prescribed the lowest dose likely 
to be eff ective and treated for the shortest period of time to 
achieve the desired control. Furthermore, all patients should 
be monitored closely for adverse eff ects, including IOP eleva-
tion and infectious keratitis. 

Judicious use of corticosteroids for a variety of ocular 
surface disorders can help eyecare providers strike the balance 
between effi  cacy and safety. 

Michael B. Raizman, MD, is an ophthalmologist at Ophthalmic Consultants 
of Boston. He is an associate professor of ophthalmology at Tufts University 
School of Medicine and director of the Cornea and Cataract Service at New 

coMBineD tHeraPy
Patients with severe dry eye warrant more aggressive anti-

infl ammatory therapy. I oft en choose to start such patients on 
a mild topical corticosteroid—such as loteprednol etabonate 
or fl uorometholone in order to gain control of the infl amma-
tion quickly. Once ocular surface infl ammation is quieted, 
I will add cyclosporine to the patient’s regimen, using the 
two drugs concurrently for a brief period to give the slower 
acting cyclosporine a chance to take eff ect. Th en, I will taper 
the corticosteroid and maintain the patient on cyclosporine. 

In this way, two signifi cant objectives are achieved—quick 
reduction of ocular surface infl ammation and long-term an-
tiinfl ammatory maintenance—with just limited exposure to 
a corticosteroid. Other than in the circumstance described 
above, I rarely use cyclosporine and corticosteroids concomi-
tantly.

One can augment patient safety by choosing a corticoste-
roid agent with a reduced overall side eff ect profi le. Lotepred-
nol etabonate 0.5% is novel in that it has an ester group at the 
C-20 position rather than the typical ketone group; this design 
allows for rapid metabolism to its inactive form and dimin-
ishes the risk of adverse corticosteroid-related complications 
including elevated intraocular pressure (IOP) and cataract 
formation.4-6 Loteprednol has potency similar to other steroids 
including rimexolone and difl uprednate.4 Fluorometholone is a 
lower potency agent with limited ocular penetration and thus 
associated with lower risk for side eff ects compared with other 
ketone-based corticosteroids.3 Since it is relatively inexpensive, 
fl uorometholone can be a useful alternative when cost is an 
issue. However, one should not forget the potential for cataract 
formation with long-term use of fl uorometholone.

 
ocular allerGy

Ocular allergies are exaggerated immune responses to 
environmental allergens characterized by type I (IgE and mast-
cell mediated) and type IV (cell mediated) hypersensitivity 
reactions.7 Serious ocular allergic disorders, including vernal 
or atopic keratoconjunctivitis, require treatment with strong 
antiinfl ammatory agents to reduce symptoms and prevent 
visual impairment, especially when corneal manifestations 
are present. Topical corticosteroids are a mainstay of therapy 
for severe fl ares of atopic and vernal conjunctivitis.

By contrast, pharmaceutical treatment of seasonal and 
perennial allergic conjunctivitis is aimed at reducing symp-
toms and rarely requires the highly potent antiinfl ammatory 
agents. Topical antihistamine and mast cell stabilizing agents 
generally suffi  ce; topical corticosteroids can be reserved for 
short-term therapy among patients with signs and symptoms 
unresponsive to other agents or for particularly severe fl ares.8 

Conservative, non-pharmaceutical measures can go a long 
way toward improving symptoms in patients with mild-to-
moderate allergic conjunctivitis and should be recommended 
when appropriate. Th ese include allergen avoidance strategies 
(air conditioning at home and in the car instead of opening 
windows, washing hair and clothes upon arriving home on 

core concePts 
✦ infl ammation plays an important role in many ocular 

surface diseases.

✦ short-term corticosteroid therapy may be used to treat 
ocular surface infl ammation associated with dry eye, 
blepharitis, and ocular allergic disorders.

✦ long-term safety is a key consideration in managing 
chronic ocular surface conditions.

✦ cyclosporine is a safe fi rst-line antiinfl ammatory agent for 
the treatment of dry eye.

✦ for more serious dry eye, as well as for fl are-ups of 
allergic conjunctivitis and blepharitis, a corticosteroid can 
jumpstart symptom reduction.
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 1.  Which of the following 
statements about branded and generic 
NSAIDs is true?
 A.  They go through the same 

regulatory processes
 B.  They may contain different 

inactive ingredients
 C.  Generics are tested clinically and 

shown to have the same efficacy 
and safety as brand drugs

 D.  Only generic topical ophthalmic 
NSAIDs have been associated with 
corneal melting

 2.  The generic version of which 
NSAID was associated with the surge 
in corneal melting after uncomplicated 
cataract and refractive surgeries in the 
1990s? 
 A.  Diclofenac 
 B.  Ketorolac
 C.  Flurbiprofen
 D.  Nepafenac

 3.  Which of the following factors 
is LEAST relevant in selecting a 
corticosteroid to treat ocular surface 
inflammation?
 A.  Severity of the inflammation 

being treated  
 B.  Safety profile of the 

corticosteroid under consideration
 C.  Potency of the corticosteroid 

under consideration
 D.  Patient’s anterior chamber depth
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 4.  The ASCRS Cornea and 
Refractive Surgery Clinical 
Committees recommended that 
certain topical medications not be used 
immediately prior to or during LASIK 
or PRK due to problems related to 
what property of these medications?
 A.  High pH
 B.  High viscosity
 C.  High osmolarity
 D.  High drug concentration 

 5.  Artificial tears are 
“antiinflammatory” only to the extent 
that they: 
 A.  Are well tolerated by steroid 

responders
 B.  Dilute and wash away the pro-

inflammatory mediators in tears
 C.  Raise the pH of the ocular 

surface
 D.  All of above are true

 6.  Which of the following possible 
goals is LEAST relevant in determining 
antiinflammatory treatment?
 A.  Minimize corticosteroid 

exposure
 B.  Rapidly interrupt cycle of 

inflammation
 C.  Reduce ocular symptoms such as 

irritation
 D.  Reduce chair time for patient 

education

 7.  Which of the following patients should 
be considered to be at increased risk 
of NSAID-associated side effects and 
require closer monitoring during 
NSAID treatment?
 A.  A patient with autoimmune 

disease
 B.  A patient with severe dry eye
 C.  A patient on concurrent topical 

corticosteroid
 D.  All of the above
 

 8.  In the management of 
blepharitis, doxycycline and 
minocycline: 
 A.  Are always necessary
 B.  Reduce inflammation
 C.  Eliminate the need for lid 

hygiene  
 D.  Are effective against Demodex

 9.  Cyclosporine is:
 A.  A calcineurin inhibitor 
 B.  A corticosteroid
 C.  An antiinfective
 D.  All of the above are true

 10.  Which of the following is NOT a 
known side effect of topical ophthalmic 
NSAIDs?
 A.  Superficial punctate keratitis
 B.  Conjunctival hyperemia
 C.  Subepithelial infiltrates
 D.  Rapid epithelial healing
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