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MMP-9, Corticosteroids, and Ocular 
Surface Disease: A New Paradigm?
CHRISTOPHER E. STARR, MD A new in-offi  ce test 
for tear MMP-9 detects the presence of ocular surface 
infl ammation in just 10 minutes, off ering the possibility 
of more targeted treatment for dry eye patients.

Although estimates di� er based on the population studied 
and the criteria used to de� ne the condition, it is fair to say 
that some form of dry eye is present in approximately 20% of 
the population, o� en a� ecting quality of life and vision and in 
some cases causing signi� cant morbidity.1 While still incom-
plete, our understanding of dry eye pathophysiology is rapidly 
evolving, and there is reason to believe that early stages of the 
disease are more responsive to intervention than later stages. 
Detecting dry eye at the earliest stage—possibly even before 
patients experience symptoms—is, therefore, a worthwhile 
goal, with the potential to signi� cantly reduce morbidity and 
cost of treatment.

Since dry eye patients may be asymptomatic—and even 
when symptomatic, their symptoms may not correlate with the 
severity of the disease—diagnosis is o� en less than straightfor-
ward. Standard diagnostic tests, such as tear � lm breakup time 
(TFBUT), osmolarity, and Schirmer testing, provide a limited 
picture of ocular surface dynamics—they assess parameters 
of tear � lm health but do not detect in� ammation. 

A new addition to the dry eye diagnostic tool kit—a simple 
micro� ltration device —detects elevated tear concentrations of 
matrix metalloproteinase-9 (MMP-9), providing the � rst in-
o�  ce means for direct detection of ocular surface in� amma-
tion. � is tool promises to help in the evaluation, management, 

and monitoring of patients with dry eye and the screening of 
patients who may be at risk for ocular surface disorders fol-
lowing ocular surgery.2

WHAT IS MMP9?
� e MMPs constitute a family of proteolytic enzymes—

collagenases, gelatinases, stromelysins, and others—involved 
in angiogenesis, in� ammation, and other processes of ex-
tracellular matrix breakdown and repair.2-4 MMPs were � rst 
discovered in the 1960s by biologists studying how tadpoles 
absorbed their tail and gills in the transformation into frogs.5 
Since then, MMPs have been noted to play roles in various 
physiologic states including ovulation, embryogenesis, bone 
remodeling, and wound healing, and pathophysiologic con-
ditions such as osteoarthritis, rheumatoid arthritis, diabetic 
nephropathy, periodontal disease, and cancer, particularly 
metastatic cancers.2,4-7 

On the ocular surface, MMP-9 is normally present but at 
a low level; elevated MMP-9 levels, however, signal trouble. 
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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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TOPICS IN OCULAR ANTIINFLAMMATORIES, ISSUE 11MMP-9 is a gelatinase that breaks down 
certain types of collagen and elastin 
components of the extracellular matrix.8 
Secreted by stressed corneal epithelial 
cells and immune/in� ammatory cells, 
MMP-9 can degrade epithelial basement 
membrane tight junctions and catalyze 
key steps in ocular surface in� amma-
tion, erosion, and tissue remodeling.1,8 

MMP9 TESTING
Testing directly for MMP-9 has 

advantages for detecting the presence 
of in� ammation. Most other methods 
look only for the e� ects of in� ammation 
(which can be highly variable) and do 
not reveal their cause. When MMP-9 
levels are elevated in the tears, there is 
solid evidence that an inflammatory 
process is in progress on the ocular 
surface. In addition MMP-9 levels have 
been shown to correlate directly with the 
severity of dry eye (Table 1).8 

Additionally, MMP-9 activity and 
mRNA levels in tears correlated posi-
tively with clinical dry eye symptom 
scores, conjunctival and corneal stain-
ing scores, low-contrast visual acuity 
impairment, and percent abnormal 
corneal epithelial cells on confocal 
microscopy.8 MMP-9 levels correlated 
inversely with TFBUT.8 

In dry eye disease, early tissue dam-
age can lead to in� ammation (including 
increased MMP-9 production), which 
can launch a self-perpetuating vicious 
cycle of ocular surface disease in which 

TABLE 1

Tear MMP-9 Activity Corresponds with 
Dry Eye Severity. (Source: Reference 8)

Group
MMP-9 Activity

(ng/mL)

Normal (n = 18) 8.39 ± 4.70

DTS1 (n = 15) 35.57 ± 17.04*

DTS2 (n = 11) 66.17 ± 57.02*

DTS3 (n = 9) 101.42 ± 70.58*†

DTS4 (n = 11) 381.24 ± 42.83‡

Data shown are the mean ± SD.

* P < 0.008 Compared with normal.
† P < 0.003 Compared with normal and DTS1.
‡ P < 0.001 Compared with normal and the other DTS 

severity groups.
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in� ammation causes tissue damage, which increases in� am-
mation, which causes more tissue damage…and so on. � is 
process can be underway before the tissue damage is signi� -
cant enough for patients to become aware of symptoms. � us, 
when signs are present in asymptomatic individuals, screening 
for MMP-9 has the potential to identify illness that might 
otherwise be missed.

Additional conditions that cause elevated MMP-9 levels, 
such as blepharitis, fungal keratitis, burns, advanced kera-
toconus, and others, can be di� erentiated from dry eye by 
other means.2 

 
USING MMP9 LEVELS

MMP-9 testing can be used in conjunction with clinical 
assessment and conventional testing to diagnose dry eye in 
suspected cases, identify occult dry eye in patients with re-
duced corneal sensation or other masking factors, and direct 
therapeutic decision-making by triaging patients according 
to in� ammatory status. For example, patients with dry eye 
disease but without in� ammation (a negative MMP-9 test) 
may bene� t from treatment with punctal plugs and arti� cial 
tears. Use of punctal plugs is less clearly bene� cial once in-
� ammation has begun and may even exacerbate symptoms 
by allowing tears with high concentrations of in� ammatory 
mediators to pool on the ocular surface.9

By contrast, patients with a positive MMP-9 test are can-
didates for treatment with a topical antiin� ammatory agent 
such as cyclosporine or a corticosteroid, or both. � e current 
MMP-9 test is not designed for monitoring of treatment 
response, since it is not quantitative—it is positive when the 
MMP-9 level is above a cuto�  value but doesn’t measure the 
actual MMP-9 level.

MMP-9 testing could also be a part of the routine workup 
in patients planning refractive surgery to identify occult dry 
eye. Dry eye, particularly well-tolerated dry eye, is a common 
consequence of chronic contact lens wear; identifying a� ected 
patients and optimizing the ocular surface prior to LASIK can 
decrease risk for postsurgical dry eye and improve outcomes.10 
Similarly, identifying and treating ocular surface in� amma-
tion prior to preoperative cataract lens implant measurement 
will improve visual outcomes and minimize IOL errors. And 
since dryness complaints are one of the most cited reasons 
for patients discontinuing contact lens wear, MMP-9 testing 
may be valuable either before a patient embarks on lens wear 
or when there are complaints of discomfort during lens wear.

TREATING DRY EYE
A positive test for MMP-9 is an indication for antiin� am-

matory treatment. Topical cyclosporine and corticosteroids 
(as well as antibiotics with antiinflammatory properties, 
such as doxycycline and azithromycin) have been shown 
to suppress MMP-9 production in tears and are reasonable 
considerations.3 

Cyclosporine has been shown to reduce apoptosis and 
MMP-9 expression in conjunctival cells of patients with dry 
eye.11 Corticosteroids are potent and fast acting antiin� am-

CORE CONCEPTS 
✦ Infl ammation may precede symptoms in patients with 

dry eye.

✦ Early detection of dry eye, including detection in 
asymptomatic and pre-surgical patients, increases the 
chances of treatment being eff ective. 

✦ MMP-9 is a physiologic enzyme that is instrumental in 
tissue turnover; elevated levels are present on the ocular 
surface when infl ammation is present.

✦ An in-offi  ce test that detects elevated MMP-9 levels in 
tears can be used in conjunction with other tests for the 
diagnosis of  dry eye.

✦ A positive MMP-9 test suggests that a patient can benefi t 
from antiinfl ammatory therapy.

✦ A negative test suggests an absence of infl ammation but 
does not exclude the presence of dry eye.

matory agents. � ey have been shown to reduce cytokine and 
MMP-9 activity on the corneal surface and preserve tight 
junctions and corneal barrier function.12,13 

Long-term treatment with corticosteroids should be 
avoided when possible due their potential to induce cataract 
and glaucoma; however, short pulses of a rapidly metabolized 
corticosteroid such as loteprednol etabonate is generally quite 
safe. My practice is to start MMP-9-positive dry eye patients on 
topical cyclosporine; if they fail to respond clinically and their 
MMP-9 test remains positive, I may add a corticosteroid such 
as loteprednol or preservative-free diluted dexamethasone and 
follow the patient closely. 

CONCLUSION
Like visual acuity and intraocular pressure, the presence 

of signi� cant ocular surface in� ammation could be viewed as 
an equally important “ocular vital sign.” � e ability to screen 
quickly for ocular surface in� ammation based on the new 
MMP-9 assay changes the paradigm of dry eye management 
by allowing for the rapid diagnosis of patients with in� am-
mation and the targeting of our therapies.
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Antiinfl ammatory Prophylaxis for Cataract 
Surgery: Corticosteroid, NSAID, or Both?
DEREK W. DELMONTE, MD Topical corticosteroids 
and NSAIDs act via diff erent mechanisms to control 
postoperative infl ammation; a regimen that combines 
both may provide maximal therapeutic benefi t, 
especially for the prevention of postoperative cystoid 
macular edema.

Recent advances in technology and technique have led to 
safer and more e�  cacious outcomes a� er cataract surgery. 
But while outcomes continue to improve, expectations have 
followed suit, and patients increasingly come to the clinic 
expecting near-perfect visual outcomes without risk or pain. 
As surgeons, however, we are acutely aware that despite these 
improvements cataract surgery still carries risks, and compli-
cations can have a signi� cant impact on outcomes. 

Like other invasive procedures cataract surgery provokes 
an in� ammatory response, which when not properly con-
trolled may cause patient discomfort, delayed recovery, and 
in some cases undesired complications and suboptimal visual 
outcomes. Among the many possible complications, cystoid 
macular edema (CME) is the most frequent cause of visual 
reduction following uneventful cataract surgery.1,2

Proper control of postoperative in� ammation and preven-
tion of macular edema are critical to obtaining satisfactory 
results in cataract surgery. Two classes of medication are cur-
rently available to control ocular in� ammation: corticosteroids 
and nonsteroidal antiin� ammatory drugs (NSAIDs). Both 
are e� ective and both are widely employed for postoperative 
management of cataract surgery.3 When deciding on an anti-
in� ammatory regimen, every cataract surgeon has to choose: 
corticosteroid, NSAID, or both?

 

POSTOPERATIVE INFLAMMATION AND CME
� e tissue manipulation and micro-trauma inherent in 

cataract surgery is thought to allow leakage of in� ammatory 
cells and cytokines into intraocular spaces. (Anterior chamber 
cell and � are are classic signs of postoperative in� ammation.) 
When the quantity of in� ammatory cytokines rises in the 
anterior chamber, some of these cytokines can di� use into 
the posterior segment, where over time they can activate a 
local in� ammatory cascade leading to a breakdown of the 
blood-retina barrier.4 � is, in turn, causes a release of more 
cytokines from in� amed capillaries and eventually this � uid 
leakage and cytokine accumulation may contribute to the 
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CORE CONCEPTS 
✦ CME, swelling of the fovea that can occur weeks to 

months after cataract surgery, is a common cause of 
reduced vision after cataract surgery. Although most 
patients recover without intervention, some go on to 
develop chronic CME that may be refractory to treatment.

✦ CME is primarily an infl ammatory process. 
Prostaglandins—released during the infl ammatory 
reaction to the surgical insult—are the key mediators.

✦ While topical corticosteroids and NSAIDs have both been 
shown to be eff ective in postoperative infl ammation 
control, the two classes of drugs can act synergistically. 
Benefi ts of the combination include reduced risk of CME, 
more rapid visual recovery, and better visual outcomes.

✦ The FDA-approved indications for NSAID use in cataract 
surgery include reduction of postoperative pain and 
infl ammation. The use of currently available ophthalmic 
NSAIDs for CME prophylaxis is off  label.
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development of CME. 
Other factors, such as extended exposure to light from 

the surgical microscope and vitreous traction, may also play 
a part in the development of CME; but their contributions are 
typically very small and may be of clinical relevance in only 
isolated cases.4  

Prostaglandins generated via the arachidonic acid meta-
bolic pathway in response to surgical trauma are key mediators 
of postoperative pain and in� ammation. � ese highly in� am-
matory molecules have multiple e� ects in the eye and are 
believed to mediate blood-retina barrier breakdown as well as 
the onset of CME.1,4,5 In a cataract surgery where the posterior 
capsule is ruptured, prostaglandins have direct access to the 
posterior pole; in uncomplicated cases, prostaglandins likely 
di� use around the zonules to the back of the eye.   

CHRONIC CME
� e incidence of CME varies depending on several factors, 

the most important of which is how it is de� ned. To establish 
a diagnosis of “clinical CME” there must be signi� cant vi-
sion loss being de� ned as best spectacle corrected vision no 
better than 20/40 or a visual outcome two lines worse than 
the expected.  Clinical CME a� ects about 2% of postopera-
tive cataract surgery patients.6 � e incidence of “subclinical” 
or “angiographic” CME, however, can be as high as 30% or 
40%.2,6,7 Recently the � nding of angiographic CME has become 
quite common due to the widespread use of optical coherence 
tomography (OCT) to look for signs of macular swelling a� er 
surgery. Most of these “angiographic” CME patients, however, 
do not experience an easily detectable decline in vision.

CME a� er uncomplicated cataract surgery can appear as 
late as 3 months or more a� er surgery, although it typically 
peaks about 6 weeks a� er surgery (Figures 1-4). � e foveal 
swelling is generally self-limiting, usually resolving spon-
taneously within 6 months. But in a small subset of patients 
the swelling may persist and become 
a chronic condition that is di�  cult to 
treat. � ose a� ected by chronic CME are 
at risk of long-term or permanent vision 
loss; and it is best to intervene prior to 
the chronic stage. Unfortunately, we 
cannot yet tell which patients’ disease 
will resolve and which patients will 
become chronic CME su� erers. 

RISK FACTORS 
Evaluating each patient’s risk of 

developing postoperative CME begins 
in the pre-operative evaluation and 
continues through surgery. (Risk fac-
tors for CME can be either surgery- or patient-related.6) One 
signi� cant risk factor for postoperative in� ammation and 
CME is a surgical complication that requires the surgeon to 
manipulate tissue beyond the minimum needed for routine 
surgery. Such complications include capsular rupture, vitreous 

loss, and iris trauma.
� e medical conditions—both systemic and ocular—that 

can increase the likelihood of developing postoperative CME 
include diabetes, a history of uveitis, the presence of an epireti-
nal membrane, or a history of retinal vascular disease such as a 
branch retinal vein occlusion or diabetic retinopathy. Glaucoma 
patients using prostaglandin analogs are also at increased risk.

Asking speci� c questions about these conditions while 
taking the history is important. Fundus examination and 
OCT imaging can be useful for spotting retinal disorders and 

in con� rming a diagnosis of epiretinal membrane. Patients 
at increased risk for postoperative macular edema—whether 
detected preoperatively or singled out because of complications 
during the surgery—should bene� t from earlier and more ag-
gressive prophylactic measures. 

FIGURE 1 A 77 year-old female with advanced open angle glaucoma 
experienced worsening of her vision 6 weeks after uncomplicated 
cataract extraction. A dilated fundus photo shows elevation of the central 
macula. (Images in this article courtesy of Ryan Imperio, CRA, OCT-C, Duke Eye 

Imaging, Duke University Eye Center.)

FIGURE 2 The same patient as Figure 1. Infrared and OCT images show a mild epiretinal membrane 
and cystic intraretinal fl uid pockets as well as sub-retinal fl uid accumulation in the central macula. 
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and rapidly than corticosteroids, NSAIDs o� er some bene� ts 
over corticosteroids, including amelioration of postoperative 
pain and discomfort with no threat of IOP elevation and re-
duced risk of secondary infection.5 NSAIDs have been linked 
to corneal melting, but most of the reported cases were as-
sociated with one particular ophthalmic NSAID—a generic 
diclofenac—and other factors (such as ocular comorbidities 
and signi� cantly higher total NSAID doses) appear to have 
played a role.11,12 A� er that particular NSAID was withdrawn 
from the market, reports of such adverse corneal events in 
ophthalmic use of NSAIDs became extremely rare.13 � at said, 
I generally stay away from generic NSAIDs to err on the side 
of caution; and in patients with severe ocular surface disease, 
I always take special precautions in dosing NSAIDs or avoid 
them all together. 

� e ophthalmic NSAIDs currently available in the US are 
indicated in cataract surgery for control of postoperative pain 
and in� ammation and for prevention of intraoperative miosis. 
Over the past few years, however, they have increasingly been 
used o� -label to prevent CME, as a number of clinical studies 
have demonstrated their e� ectiveness in CME prophylaxis, 
including in high-risk patients.7,14-20

A TREATMENT DUO
Today, the vast majority of cataract surgeons routinely 

use a topical corticosteroid postoperatively. However, there 
is an increasing trend toward adding a topical NSAID, and 
some have chosen to drop the corticosteroid entirely, using 

CORTICOSTEROIDS
Having long been the treatment of choice for in� ammatory 

conditions—including those a� ecting the eye—corticosteroids 
are the traditional option for in� ammation control. Acting 
primarily on phospholipase A2 (far upstream on the in� am-
matory cascade), corticosteroids block both the cyclooxygen-
ase and lipoxygenase in� ammatory pathways. By blocking 
the release of arachidonic acid, they stop the production of 
arachidonic acid metabolites.5 

However, corticosteroids’ multiple mechanisms of action 
result in a broad spectrum of e� ects, not all of which are 
desirable, and their substantial e�  cacy is counter-balanced 
by a signi� cant side e� ect pro� le. One common and poten-
tially damaging adverse e� ect of corticosteroid use is elevated 
intraocular pressure (IOP), which is a particular concern in 
patients who require long-term treatment. Secondary infection 
is another potentially serious side e� ect of corticosteroid use, 
but it is less of an issue following ocular surgery because the 
patients typically receive simultaneous antibiotic prophylaxis. 
Safety concerns are the driving force behind the search for new 
agents and adoption of alternative treatments such as NSAIDs.  

NSAIDS
NSAIDs also act on the in� ammatory cascade but at 

locations further downstream than corticosteroids. NSAIDs 
primarily inhibit the enzymes cyclooxygenase (COX) 1 and 
2, which catalyze the conversion of arachidonic acid into 
eicosanoids, including prostaglandins, thromboxane, and 
prostacyclin. COX-2, which can be induced by tissue injury 
such as occurs during cataract surgery, is believed to be the 
primary mediator of ocular in� ammation;8 and topical oph-
thalmic NSAIDs are thought to exert their therapeutic e� ects 
largely through inhibition of COX-2. Additional therapeutic 
mechanisms of NSAIDs include suppressing polymorpho-
nuclear (PMN) cell locomotion and chemotaxis, inhibiting 
the expression of in� ammatory cytokines, and reducing mast 
cell degranulation.9,10 

Because they block the COX pathway more speci� cally 

FIGURE 4 The same patient as Figure 1.  Fluorescein angiogram (mid-
phase) shows irregular petaloid leakage in the central macula consistent 
with postoperative CME. (Patient Imaged prior to treatment.) The 
patient was taken off  her topical prostaglandin analog and begun on 
a topical NSAID as well as a steroid eye drop for 3 months, which led to 
improvement of her CME as well as her vision. 

FIGURE 3 The same patient as Figure 1. 3D reconstruction of the OCT 
image from Figure 2.
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just the NSAIDs.21

In theory, blocking multiple sites on the in� ammatory 
cascade should be advantageous for CME prevention. Indeed, 
there is substantial evidence that corroborates the synergistic 
e� ect of corticosteroids and NSAIDs in both the treatment and 
prevention of CME. Studies have shown that adding a topical 
NSAID to the postoperative corticosteroid further reduces 
the incidence of macular edema a� er uneventful cataract 
surgery.7,15 And in patients diagnosed with clinical CME, the 
combination therapy yielded not just better visual outcomes 
but more rapid visual recovery than monotherapy with either 
agent alone.22

For high-risk patients and patients who already have 
clinical CME, or worst yet, chronic CME, there is little doubt 
about the e�  cacy of using both a corticosteroid and an NSAID. 
Questions arise, however, when it comes to CME prophy-
laxis in routine cases. Is it worthwhile to have all patients use 
NSAIDs, even the patients with no apparent risk factors?

PREVENTION: THE BEST TREATMENT
One reason why dual-agent prophylaxis remains contro-

versial is simply a lack of long-term visual outcome data from 
reliable clinical trials. Some believe that corticosteroids alone 
provide adequate protection, making NSAIDs unnecessary in 
patients without speci� c risk factors. Without de� nitive proof 
of its need, increased cost is o� en cited as a reason to eliminate 
NSAIDs in routine cases.

Nonetheless, the greater e�  cacy of the NSAID/corticoste-
roid combination, especially its ability to speed the resolution 
of diagnosed macular edema, strongly argues for its use in pro-
phylaxis. Today’s cataract surgery patients tend to be younger 
and more active, and rapid restoration of good vision can be 
very import to them—even if it comes at a higher monetary 
price. Furthermore, as the population of demanding patients 
grows (such as with the growth of premium IOLs), cases of 
CME are more likely to negatively a� ect the practice. 

To look at the argument another way, if routine use of 
topical antibiotic prophylaxis is believed necessary to prevent 
endophthalmitis a� er cataract surgery (for which there is at 
best meager evidence of e�  cacy), then concomitant NSAID/
corticosteroid prophylaxis of CME seems at least equally 
reasonable. Both CME and endophthalmitis are serious and 
potentially sight-threatening complications of cataract surgery, 
but CME is far more common. 

Furthermore, CME is easier to prevent than treat. Al-
though many patients are able to recover without intervention, 
that may take months or years; and chronic CME patients 
can become recalcitrant to even aggressive treatment. Even 
angiographic CME, which is more common but not routinely 
treated, can have a measurable impact on quality of vision 
(such as decreased contrast sensitivity).  

Ultimately the problem boils down to the unpredictability 
of the condition. CME can develop a� er uncomplicated surger-
ies or in so-called low-risk patients; even in patients considered 
high-risk, we do not necessarily know which ones will go on 

to develop chronic CME. Until we can better predict and treat 
the condition, the best way to minimize CME’s impact is to 
prevent it in the � rst place or, in those who already have CME, 
to work to get it resolved as quickly as possible. By eliminating 
the need for complex and prolonged treatment regimens to 
improve CME-impaired vision, prevention may turn out to 
be cost-e� ective in the long run.

  
PROPHYLAXIS REGIMEN

In the absence of prospective randomized clinical trials, 
there remains no accepted protocol for CME prophylaxis a� er 
cataract surgery. Typically patients not at risk are started on 
a topical NSAID 1 to 3 days prior to surgery and continue to 
receive the treatment postoperatively for 3 to 4 weeks.23 For 
high-risk patients, NSAID treatment o� en starts 1 to 3 weeks 
before surgery and continues up to 1 to 3 months a� erwards.

Recently, the introduction of several more e�  cacious 
NSAIDs, including new formulations of bromfenac and 
nepafenac, has allowed us to reduce NSAID dosing to once 
a day. � is is an advantage for both patients and surgeons, 
as it has been well documented that patient noncompliance 
is a major barrier to successful postoperative in� ammation 
control. Decreased dosing requirements of these NSAIDs can 
simplify the prophylactic regimen, increasing adherence and 
making outcomes more predictable.

For my patients, I have found the most success with 
routine use of both an NSAID and a corticosteroid. I usually 
begin NSAID prophylaxis just before the time of surgery, 
which helps control pain and maintain a dilated pupil during 
surgery. A� er surgery I continue the treatment for 4 weeks in 
low-risk patients or for 6 weeks in high-risk cases. In addition 
to NSAIDs, I also use a corticosteroid for 3 weeks a� er surgery, 
tapering appropriately. 

I believe routine use of NSAIDs is necessary to decrease the 
likelihood of even temporary postoperative visual decline due 
to CME. � e bottom line for me is, if I were to have cataract 
surgery, I know I would prefer to prevent long-term complica-
tions rather than have to be treated for them a� erwards—even 
if the risks were relatively low. 

Derek W. DelMonte, MD, is assistant professor of ophthalmology at the Duke 
University Medical Center, Durham, NC. He states that in the past 12 months, 
he has not had a fi nancial relationship with any commercial organization that 
produces, markets, resells, or distributes healthcare goods or services consumed 
by or used on patients. Medical writer Ying Guo, MBBS, PhD, assisted in the 
preparation of this article.
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 1. Which of the following statements 
about the COX-2 enzyme is NOT 
correct?
 A.  It is up-regulated in injury and 

in� ammation
 B. It is speci� cally inhibited by 

corticosteroids
 C.  It is more relevant than COX-1 

in ocular in� ammation
 D.  It catalyzes the production 

of eicosanoids including 
prostaglandins 

 2. Which of the following is LEAST likely 
to be a use for ocular MMP-9 testing?
 A.  Preoperative evaluation of 

LASIK candidates
 B.  Dry eye diagnosis
 C.  Determining the cause of a 

patient’s contact lens discomfort
 D.  Monitoring dry eye therapy

 3. Which of the following patients is 
NOT at elevated risk of developing 
CME a� er cataract surgery?
 A.  A diabetic patient
 B.  A patient whose posterior 

capsule was ruptured during 
surgery

 C.  A glaucoma patient on 
prostaglandin analog therapy

 D.  A patient operated on with a 
femtosecond laser
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ANSWERS:

 4.  Which of the following 
conditions increases tear MMP-9 
levels?
 A.  Corneal epithelial cell stress
 B.  Topical cyclosporine A 

treatment  
 C.  Ocular surface immune cell 

activation
 D.  Both A and C are correct

 5. Which of the following statements is 
LEAST accurate?
 A.  Angiographic CME is more 

common than clinical CME
 B.  � e majority of CME cases 

resolve without intervention
 C.  A serologic test can predict 

which patients will develop 
chronic CME

 D.  CME can occur a� er uneventful 
cataract surgery

 6.  � e available in-o�  ce 
micro� ltration test for MMP-9: 
 A.  Is approved for testing blood 

and urine as well as tears
 B.  Provides an accurate 

quantitative measure of MMP-9 
concentration

 C.  Can indicate whether tear 
MMP-9 levels are elevated

 D.  O� ers no indication as to the 
presence of in� ammation

 7. Which of the following is most 
important in the development of 
postoperative CME?
 A.  Prostaglandins
 B.  Interleukins
 C.  Vascular endothelial growth 

factors (VEGFs)
 D.  Prostacyclins

 8. Which of the following is NOT an 
approved indication for NSAIDs?
 A.  Treatment of postoperative 

in� ammation 
 B.  Reduction of pain a� er cataract 

surgery
 C.  Prevention of CME
 D.  Inhibition of intraoperative 

miosis

 9.  Matrix metalloproteinases: 
 A.  Are part of many normal 

physiologic processes 
 B.  Are present only in disease
 C.  Are found only in humans
 D.  Are found only in the eye

 10.  Which of the following enzymes 
is NOT a matrix metalloproteinase?
 A.  Gelatinase
 B.  Catalase
 C.  Stromelysin
 D.  Collagenase
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