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Infl ammation and Pain Control in 
Cataract Surgery

� e human eye has evolved to be relatively intolerant of 
in� ammation: the clarity of media and the integrity of ocular 
microstructures are jeopardized by the swelling and release of 
chemical mediators that characterize the body’s in� ammatory 
response.1 Among ocular tissues, the uvea (the iris, ciliary 
body, and choroid) mounts the most pronounced in� amma-
tory response—and even routine, uneventful cataract surgery 
cases involve some uveal trauma, typically at the ciliary body. 
Of particular visual importance is the cornea, which can 
become edematous and lose clarity with the in� ammation 
induced by cataract surgery.

� is trauma initiates the release of cell membrane phos-
pholipids that trigger the arachidonic acid-mediated in� am-
matory cascade, leading to the formation of prostaglandins. 
Prostaglandins cause vasodilation and increased vascular 
permeability, as well as iris smooth muscle constriction.2 
Corticosteroids inhibit the formation of prostaglandins early 
in the cascade—by blocking the enzyme phospholipase A2, 
which is required for the initial release of phospholipids. 

Nonsteroidal antiin� ammatory drugs (NSAIDs) act later in 
the cascade, blocking the cyclooxygenase enzymes required 
for prostaglandin synthesis.2

� e clinical and visual consequences of uncontrolled post-
operative in� ammation can be signi� cant, and antiin� amma-
tory drug therapy has long been a mainstay of postoperative 
management in cataract surgery, as has the o� -label preop-
erative use of these drugs. � e ultimate outcome of cataract 
surgery depends as much on the patient’s healing response as 
on the procedure itself, making modulation of that response 
a critical part of the overall surgical process. Surgeons’ abil-
ity to modulate that healing depends upon two things: drug 
selection and patient cooperation.   

EVOLVING SURGERY AND EXPECTATIONS
Cataract surgery has evolved steadily over the last few 

decades, becoming safer and less traumatic as the years have 

FIGURE 1 Injection and anterior chamber infl ammation 1 day after cataract 
surgery.  (Image courtesy of Uday Devgan, MD.)
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response. Cautious prophylaxis and tight control 
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improves patients’ subjective experience and reduces 
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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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gone by. The incision size required 
for extracapsular cataract extraction 
was cut in half with the advent of 
phacoemulsi� cation, and advances in 
intraocular lens (IOL) technology have 
allowed surgery to be performed with 
even smaller incisions.3 

In addition, phacoemulsification 
technology and surgical technique have 
bene� ted from a continuous stream of 
incremental re� nements. � ese have, 
for example, reduced the amount of 
ultrasound energy available to do col-
lateral damage to delicate tissues in the 
vicinity of the lens, most notably the 
corneal endothelium. This has been 
accomplished by, among other things, 
delivering ultrasound in smaller pulses 
of energy, remaining e� ective but mini-
mizing tissue trauma.3 

� e advent of femtosecond laser-
assis ted cataract surgery has the poten-
tial to reduce the phaco energy delivered 
to the eye still further by using precisely 
targeted laser energy to pre-fragment or 
so� en the lens; it may even be possible to 
reduce ultrasound time to near zero in 
some cases.4 As experience with femto-
second technology grows, we will be able 
to compare the impact of various laser 
fragmentation patterns on phaco energy 
use and determine whether the technol-
ogy can produce a meaningful reduction 
in postoperative in� ammation. 

� e � ip side of better outcomes from 
less traumatic surgery is a heightened 
level of patient expectations. � e days 
when a long recovery from cataract sur-
gery was the norm are over, and patients 
now expect to enjoy LASIK-like results 
from cataract surgery on postoperative 
day 1. For surgeons to deliver on these 
expectations requires not only excel-
lent surgical technique but also highly 
e� ective management of healing and 
in� ammation. 

CLINICAL FEATURES 
Typical signs of inflammation in 

the immediate postoperative period are 
cells and � are in the anterior chamber, 
which is evidence of compromise to the 
blood-aqueous barrier (Figure 1). Symp-
toms a� er a routine cataract procedure 
are, fortunately, typically manageable, 
and pain tends to be low. Patients o� en 
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risk cases. For all my cataract patients, I prescribe preoperative 
medications (including NSAID, steroid, and an antibiotic) 
starting 3 days before surgery. First, this helps to ensure a 
steady state of drug in the anterior chamber. Some of the 
available NSAIDs, particularly those that are dosed once a 
day, are long-acting, and a couple of doses may help to achieve 
a su�  cient level of drug.

In addition, starting drugs 3 days out helps ensure my 
patients obtain their medications and get into the habit of us-
ing them before their lives are disrupted by the surgery. If a 
patient is scheduled for surgery on a Monday, one of the days 
on which I typically operate, I do not want him to wait until 
Sunday to drop o�  his prescription, only to � nd it cannot be 
� lled same-day. Requiring the patient to � ll the prescription 
on Friday increases the likelihood of our getting prophylactic 
drops into the eye as planned.

In selecting agents for inf lammation control around 
cataract surgery, I evaluate e�  cacy, safety, and complexity 
of dosing regimen. I have streamlined my own perioperative 
medication regimens into two channels: one for patients who 
are able to purchase brand-name drugs, and one for patients 
who need generics. I help patients understand that there are 
di� erences between the two, and I provide a straightforward 
and simple reference form for each regimen downloadable 
from my practice’s website. 

DRUG SELECTION: STEROID
Topical corticosteroids have long been a mainstay of 

post-cataract surgery in� ammation control. A range of drugs 
and formulations are available today, each with risk/bene� t 
pro� les that should be evaluated for individual patients. � e 

report general soreness and a feeling of fatigue about the eye 
and periocular area, as well as some degree of light sensitivity, 
due to uveal in� ammation.

Indeed, pain scores are among standard measures of ef-
� cacy in clinical trials of topical ophthalmic antiin� ammatory 
drugs; and while the use of a study drug tends to result in 
more pain-free subjects than placebo, a striking proportion 
of the untreated placebo group experience no pain.5,6 Beyond 
discomfort, the potential consequences of uncontrolled post-
cataract surgery in� ammation, including cystoid macular 
edema (CME) and posterior capsular � brosis, can negatively 
impact postoperative vision.7

Some patient factors, including younger age, darker iris 
pigmentation, and denser cataract, are predictive of a more 
signi� cant in� ammatory response to surgery. Patients with 
a history of uveitis or systemic in� ammatory disease should 
also be � agged preoperatively and given more careful antiin-
� ammatory prophylaxis and more aggressive postoperative 
treatment (Figure 2). But in many cases, it is intraoperative 
factors, such as an unusual amount of iris manipulation dur-
ing surgery, that determine the eye’s in� ammatory response. 

PROPHYLAXIS
Most FDA-approved ophthalmic NSAIDs are indicated 

for use one day preoperatively and again just prior to surgery. 
Having a therapeutic level of antiin� ammatory drug in the 
anterior chamber and tissues prior to the initial surgical inci-
sion makes good sense. NSAIDs, in particular, help prevent 
intraoperative miosis, and they have been demonstrated to 
reduce in� ammatory mediators in the aqueous humor prior 
to surgery.7

But while there is limited data on whether dosing NSAID 
more than 1 day before surgery provides additional bene� t, I 
think there are good reasons to do so, particularly in higher-

CORE CONCEPTS 
✦ A complication-free healing process is nearly as 

important a determinant of cataract surgery success as 
surgical technique.

✦ Steroids and NSAIDs act at diff erent points in the 
infl ammatory cascade, and evidence suggests their 
eff ects can be synergistic. 

✦ For patients with glaucoma, ocular hypertension or a 
history of signifi cant steroid-induced IOP increase, a 
topical NSAID alone may provide suffi  cient infl ammation 
control. 

✦ Patients on NSAID therapy who have preexisting ocular 
surface disease or other corneal abnormality should be 
monitored for complications.

✦ Because of the dose-to-dose uniformity they off er, 
emulsion and gel formulations are preferred to 
suspensions.

✦ Uneventful recovery from cataract surgery requires that 
patients understand and adhere to their drug regimens; 
prescribing should therefore balance effi  cacy, safety, and 
complexity for the patient.

FIGURE 2 Uveitic cataract. A history of uveitis warrants aggressive use of 
perioperative antiinfl ammatory drugs. (Image courtesy of Uday Devgan, MD.)
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potency of “strong” steroids, such as prednisolone acetate, 
di� uprednate, and dexamethasone, is balanced by a higher 
risk of intraocular pressure (IOP) increases, as compared to 
steroids such as loteprednol etabonate and � uorometholone. 
However, this dose- and duration-dependant e� ect can be 
mitigated by careful patient selection and using the briefest 
e� ective duration of therapy.8

Steroid formulation is also an important consideration, 
particularly in the early postoperative period. Many topical 
ophthalmic steroids are formulated as suspensions, which 
require vigorous shaking prior to use in order to ensure that 
active drug, as well as the vehicle, is instilled in the eye. 

Research measuring actual drug concentrations in drops 
of ophthalmic steroid suspensions, dispensed a� er shaking 
or failing to shake the bottle, has shown that concentrations 
can vary wildly—even a� er shaking for 5 seconds, drops of 
branded prednisolone acetate 1% were within 15% of the 
declared concentration less than half of the time.9 So when 
prescribing suspension formulations, clear and emphatic 
patient instruction is required. I like to use the analogy of an 
oil-and-vinegar salad dressing: it only tastes right when shaken 
vigorously immediately before pouring.

 Two fairly recently introduced topical steroid formulations 
overcome this problem: di� uprednate 0.05% is formulated as 
an emulsion, and loteprednol etabonate 0.5% is available as a 
gel. Both o� er consistent and uniform dosing.9,10 Loteprednol 
etabonate 0.5% is also available as an ointment; but while 
ointments do not require shaking, they are di�  cult to place 
properly in the eye (especially for older and less dexterous 
patients) and may cause visual blurring. � e gel formulation 
of loteprednol etabonate is very well tolerated by patients and 
is not associated with signi� cant visual blurring. 

Because they operate at di� erent points on the in� am-
matory cascade, topical steroids and NSAIDs appear to have 
synergistic antiin� ammatory e� ects, and studies have shown 
additional bene� t from adding an NSAID to the postoperative 
steroid regimen—even in patients considered at low risk for 
in� ammatory complications like CME.11 Combining the two 
may also allow for a shorter duration of steroid treatment, thus 
limiting the associated risks.   

DRUG SELECTION: NSAID
In a topical NSAID, I look for a newer-generation product 

with a good record of e�  cacy in randomized, placebo-con-
trolled trials. Success in a clinical trial, in which the NSAID 
is the only antiin� ammatory medication provided to the 
patient, is a good predictor of success in a real-world setting, 
in which a corticosteroid is available to augment the NSAID’s 
antiin� ammatory action.

Good corneal penetration is critical for NSAID e�  cacy 
a� er cataract surgery. In� ammation control is most needed 
in the anterior chamber—not on the ocular surface—and 
though they are rare, the adverse e� ects most worrisome with 
NSAID use involve the cornea, ranging from punctate keratitis 
to corneal melt.12 

Advances in NSAID development have therefore focused 

on enhancing penetration into the eye as well as potency 
(ability to bind the cyclooxygenase enzymes and inhibit pros-
taglandin synthesis). Nepafenac ophthalmic suspension (0.3% 
or 0.1%) is a pro-drug, which is hydrolyzed a� er penetrating 
the cornea into the more potent amfenac, achieving good drug 
concentration in target tissues of the anterior chamber and 
leaving little on the surface.7 

Bromfenac ophthalmic solution (0.09%) is another potent 
NSAID which has been available in the United States since 
2005. � e bromfenac molecule is structurally similar to am-
fenac, but it is distinguished by halogenation with a bromine 
atom, which improves its potency.13 A new ophthalmic formu-
lation of bromfenac has recently been approved with a lower 
concentration of drug (0.07%) and a lower pH (7.8, reduced 
from 8.3), increasing the drug’s penetration into the anterior 
chamber and resulting in higher levels of drug in the iris and 
ciliary body than are achieved with the higher concentration.14 

SPECIAL CONSIDERATIONS
Risk factors for a signi� cant IOP increase in response 

to steroid therapy include history of glaucoma or glaucoma 
suspects, older age, a � rst-degree family history of primary 
open-angle glaucoma, and high myopia.8 Patients with a 
history of glaucoma or ocular hypertension should be given 
steroid therapy only in a controlled and cautiously monitored 
manner. For such patients in my own practice, I may consider 
giving only NSAID therapy to resolve postoperative in� am-
mation, or perhaps a very brief (3-day) course of steroids fol-
lowed by prolonged NSAID treatment. Even in non-steroid 
responders, because I routinely put patients on both a steroid 
and an NSAID a� er cataract surgery, I o� en reduce the steroid 
dosing from the labeled 4 drops/day regimen to just twice a 
day, particularly if the surgery was uneventful. 

Similarly, while the risks are low for serious corneal com-
plications with topical NSAIDs, patients with preexisting ocu-
lar surface disease, as well as those with diabetes or rheumatoid 
arthritis, may warrant greater care and close monitoring on 
NSAID therapy—or may be provided steroid therapy alone.15

Intraocular lens selection can also in� uence antiin� am-
matory protocols, with some models being more susceptible to 
refractive changes with capsular bag � brosis and contraction. 
Again, to keep things simple and to maximize in� ammation 
control for my patients, I provide a uniform set of postoperative 
regimens for most of my patients. But in some cases, as with an 
accommodating IOL that requires precise centration and po-
sitioning to perform well, greater antiin� ammatory coverage 
may provide additional protection against capsular � brosis, 
which could shi�  the lens position. Likewise, multifocal IOLs 
are especially sensitive to optical aberrations of the corneal 
surface or visual distortions due to swelling in the macula; so 
the stakes may be somewhat higher for in� ammation control 
with advanced-technology IOLs. 

CONCLUSION
Devising a pre- and postoperative antiinf lammatory 

regimen for cataract surgery involves balancing drug potency, 



To obtain CME credit for this activity, go to http://cme.ufl .edu/toai Topics in OCULAR ANTIINFLAMMATORIES 5

safety, real-world e�  cacy, and ease of administration. Patient 
compliance with postoperative medications tends to be highest 
in the � rst week a� er surgery, when the experience and physi-
cian instructions are freshest in the mind. Helping patients 
understand that the eye continues to heal and recover from 
cataract surgery well a� er the immediate discomfort has sub-
sided—and making them feel invested in their postoperative 
care—are essential to ensuring the procedure’s ultimate success. 
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a satisfactory visual outcome. � ere is a 
good chance that a “cured” patient will 
be le�  visually impaired or blind due 
to vision-limiting corneal opaci� cation 
and signi� cant distortion from axial 
ectasia and irregular astigmatism. Af-
ter “successful” treatment of contact 
lens related microbial keratitis, roughly 
half of the patients are le�  with a best 

corrected visual acuity worse than 20/60, and a quarter are 
20/200 or worse.9

� e scarring that occurs is part of the “healing” process; 
and the residual opaci� cation it may leave is caused more by 
the host immune response than by the infection itself. � is sug-
gests a role for steroids to prevent scar formation and improve 
visual outcomes. Suppressing the in� ammatory response, 
however, may also bring harm, especially in infections where 
the host defense plays a critical role in eliminating the organ-
ism, such as in fungal or amoebic infections. 

 
THE STEROID CONTROVERSY

Whether the adjunctive use of topical steroids provides 
any bene� t in managing ulcerative keratitis has been debated 
for decades. While proponents of steroid therapy believe 
that antiin� ammatory agents can help minimize immune-

What is the Role of Steroids in Treating 
Ocular Infection?

Acute in� ammation is a natural and essential host tissue 
response to microbial infection and other harmful stimuli. 
Although acute in� ammation is a protective mechanism 
aimed at eliminating invading organisms and restoring tissue 
integrity, when in� ammation becomes excessive or persistent 
it can be more destructive than the infection itself. In theory, 
taming this in� ammatory response—while simultaneously 
bringing the infectious process under control—should im-
prove clinical outcomes.

Corticosteroids, a mainstay of antiin� ammatory treat-
ment, can reduce immune-mediated tissue damage and thus, 
it is suggested, play a useful role in infectious disease manage-
ment. However, steroids are associated with a variety of adverse 
side e� ects, including inhibition of the immune response and 
potentiation of infection.

� e possible advantages of adding steroid therapy to ef-
fective antimicrobial treatment has been addressed in ocular 
toxoplasmosis and heavily studied in certain systemic infec-
tions.1-3 In the ophthalmology literature, however, there is a 
paucity of clinical evidence to support corticosteroids’ theo-
retical bene� t in the treatment of serious ocular infections such 
as infectious keratitis and postoperative endophthalmitis. In 
this article we will examine the controversial role of topical 
steroids in light of recent studies.

CHALLENGE IN TREATING CORNEAL INFECTION
Infectious keratitis is a leading cause of blindness world-

wide. In the US, reported annual incidence varies from 11 to 
27 per 100,000 persons/year.4,5 � e incidence in developing 
countries is at least ten times higher.6-8 Bacterial infection is 
the most common cause of a corneal ulcer, although in some 
parts of the world, such as south India and Nepal, fungal ulcers 
are as common as bacterial ones.

� e goals of infectious keratitis treatment are to elimi-
nate the causative organisms and to restore ocular function. 
By using newer broad-spectrum antibiotics, such as the C8 
methoxy � uoroquinolones, or a multi-drug regimen of forti-
� ed antibiotics, clinicians can now eliminate infection before 
perforation in the vast majority of cases. 

E� ective antibiotic treatment, however, does not guarantee 

THOMAS M. LIETMAN, MD AND JOHN D. SHEPPARD, MD In 
theory, adding topical corticosteroids to other measures for the treatment 
of ocular infection could reduce scaring and improve visual outcomes, but 
this potential benefi t has yet to be clearly demonstrated in clinical studies. 
In any case, corticosteroids should be used only in the presence of eff ective 
antimicrobial treatment and used with caution to minimize potential risks.

CORE CONCEPTS 
✦ Infl ammation is a two-edged sword: it is essential to 

infectious organism eradication but when excessive or 
persistent can cause severe ocular tissue damage.

✦ In ocular infection, optimal visual prognosis requires 
control of both the infection and the infl ammatory 
response.

✦ Topical steroids are the treatment mainstay for ocular 
infl ammatory conditions. Adjunctive steroid therapy may 
have a role in managing ocular infection by attenuating 
infl ammatory damage to ocular tissues.

✦ With appropriate antibiotic coverage, topical steroids 
are safe for the treatment of bacterial corneal ulcers, but 
there is little evidence that they provide signifi cant clinical 
benefi t.

✦ Steroids are not recommended for fungal keratitis, and 
should be used with great caution in Acanthamoeba 
infection.

✦ Current use of intravitreal steroid in postoperative 
endophthalmitis is empirical. No clinical study has clearly 
established that adjunctive steroid therapy is of benefi t.

CORE CONCEPTS
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mediated damage and prevent corneal scarring, others assert 
that the steroids may hamper re-epithelialization and prolong 
the infection.

� e controversy has endured so long in part because of the 
absence of evidence from large scale, prospective clinical tri-
als aimed at determining the e�  cacy of steroid therapy. Most 
studies found in the literature have been either retrospective 
or anecdotal.10

Over the last 10 or 15 years, however, cornea specialists in 
the US have gravitated toward adding topical steroid therapy 
to their bacterial keratitis treatment regimens, reasoning that 
because the antibiotic is able to eliminate the infection, slowing 
the immune response down may reduce the scarring without 
prolonging infection. But is this true? 

 
SCUT: FINDINGS AND IMPLICATIONS

� e Steroids for Corneal Ulcers Trial (SCUT), initiated 
in 2007, is the � rst and only large-scaled, randomized, con-
trolled clinical trial aimed at determining whether a topical 
steroid in combination with antibiotic treatment improves 
the visual outcomes of bacterial ulcer treatment.11 Unlike 
the prior inconclusive trials that were limited by sample size, 
the multicenter SCUT included 500 cases of bacterial ulcers, 
a sample size powered to detect a di� erence in visual acuity 
outcome of as little as one line.12-14

Overall, the SCUT researchers found no obvious bene� t in 
using steroids as adjunctive therapy. � ere was no statistically 
signi� cant di� erence in visual acuity or scar size between the 
steroid and placebo groups at 3 weeks or 3 months. Second-
ary subgroup analyses of SCUT, however, did show several 
interesting sub-group analyses.

First, steroids appear to be associated with worse outcomes 
in Nocardia corneal ulcers.15 � is suggests that use of steroids 
should be avoided in patients with Nocardia ulcers. It also 
implies that steroids might have been mildly bene� cial in ul-
cers caused by other bacteria. Secondly, ulcers with the most 
severe presentation (poor vision or large, central in� ltrates), 
such as Pseudomonas aeruginosa  corneal ulcers, appeared 
to respond better to steroids.16 � ird, steroid treatment may 
be more likely to improve outcome when given early in the 
course of infection.

As with the secondary results of other clinical trials, these 
suggestive � ndings should serve to generate new testable hy-
potheses rather than be taken as absolute treatment guides. 
In SCUT, steroids were given no less than 48 hours following 
antibiotic treatment. (In some cases, they were given as late 
as 7 days a� er the initial antibiotic treatment.) A small but 
e�  cient clinical trial that examines the e� ect of earlier ste-
roid treatment on visual outcomes in the most severe ulcers 
would be worthwhile and could conceivably generate more 
positive results.    

STEROID THERAPY AFTER SCUT
� e SCUT certainly did not settle the debate over adjunc-

tive use of steroids in the treatment of bacterial keratitis. While 

the primary study result was that steroids made no di� erence 
in visual outcome, neither did the adjunctive treatment cause 
any additional harm. One major concern with steroid use is 
increased intraocular pressure (IOP). But the steroid group 
in SCUT actually had fewer pressure spikes than the placebo 
group, suggesting that in� ammation, rather than steroid treat-
ment, is a more likely cause of elevated IOP, at least in the � rst 
3 weeks of treatment. 

All in all, there may not be as much at stake in the steroid 
debate as was previously thought: on the one hand, steroids are 
safer for bacterial ulcers than many feared; but on the other 
hand, steroids are not so clearly e� ective that clinicians are 
obliged to use adjunctive steroid therapy. 

� e results of SCUT apply only to bacterial ulcers; the trial 
required a positive bacterial culture, a negative fungal culture, 
and no evidence of Acanthamoeba or herpetic infection for en-
rollment. In cases of fungal or Acanthamoeba ulcers, where the 
infection is o� en tenacious because the organisms are di�  cult 
to kill with drugs, the host immune response is particularly 
important for infection control, and suppressing the immune 
reactions might lead to catastrophic results.

Most cornea specialists do not use steroids in cases of 
fungal keratitis. For Acanthamoeba infection, most clinicians 
prefer to wait a number of weeks before using steroids, if they 
use them at all. Traditionally, ophthalmologists emphasized 
the importance of identifying the bacterial species as a guide 
to antibiotic selection, but for decisions about steroid use, the 
critical issue is to determine whether or not the infection is 
bacterial. Steroids should never be given before the possibility 
of a fungal, Acanthamoeba, or herpetic infection is excluded; 
and when given they should always be accompanied by ap-
propriate antimicrobial treatment.

STEROIDS IN ENDOPHTHALMITIS TREATMENT
Endophthalmitis is a dreaded postoperative complica-

tion because of its devastating e� ects on the eye and vision. 
� e majority of postoperative endophthalmitis cases occur 
a� er cataract surgery. � e incidence of post-cataract surgery 
endophthalmitis was recently reported to be about 0.1%.17 But 
with so many cataract surgeries performed each year (nearly 
4 million cases in the US alone), even a tiny incidence can 
produce a signi� cant number of cases.

� e endophthalmitis vitrectomy study (EVS) has estab-
lished that intravitreal antibiotics are the best approach to 
treatment of postoperative endophthalmitis, and immediate 
vitrectomy is of substantial bene� t only for patients with the 
worst vision loss.18 � e study did not evaluate concomitant 
steroid use, but over the years simultaneous or subsequent in-
travitreal steroid injections have become increasingly popular 
as adjunctive therapy to control the in� ammatory damage. 

CLINICAL EVIDENCE
Because of the extreme di�  culty in organizing and ex-

ecuting a viable prospective randomized clinical trial, there is 
little scienti� cally balanced data in the literature supporting 
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the bene� t of steroids in the treatment of postoperative endo-
phthalmitis. A small study (N = 29) by Gan and colleagues 
was the first randomized, placebo-controlled study that 
demonstrated a trend towards better vision with adjunctive 
use of intravitreal steroid, though the results were not statisti-
cally signi� cant.19

Most recently, Albrecht and colleagues reported a pro-
spective, randomized, placebo-controlled clinical trial of 62 
postoperative endophthalmitis cases in which they compared 
adjunctive intravitreal dexamethasone with intravitreal an-
tibiotics alone.20 � e post-cataract subgroup showed a trend 
toward improved visual outcomes with dexamethasone, 
although statistical signi� cance was not achieved. � is South 
African study data, however, is reassuring to those who elect 
to use intravitreal steroids in endophthalmitis treatment be-
cause steroid use also had no deleterious side e� ects in their 
study population. 

CURRENT STATE
Peyman and colleagues � rst reported use of intravitreal 

steroid in the treatment of bacterial endophthalmitis in 1974.21 
Almost four decades later, there is still no agreement on the 
adjunctive use of steroids in managing endophthalmitis. 
Currently the administration of steroids for patients with 
endophthalmitis is primarily empirical and le�  to the judg-
ment of the clinician.

Most clinicians feel more comfortable giving the steroids 
when the organisms have been identi� ed, although gram-
positive bacteria are known to be the most frequent cause of 
endophthalmitis with a typically acute onset. Some choose to 
administer steroid empirically at the time of the initial injec-
tion of paired antibiotics such as vancomycin and ce� azidime, 
particularly when severe in� ammation is present. But, if for 
any reason an unusual organism is suspected—if, for example, 
the patient is immunocompromised, diabetic, or the endo-
phthalmitis had a delayed onset—steroid therapy is withheld.

In the US dexamethasone, which is available in a preser-
vative-free solution, is the most commonly used intravitreal 
steroid for treatment of infectious endophthalmitis. A short-
acting steroid, it is preferred in this setting to minimize the 
risk of potentiating the infection. If the initial steroid therapy 
turns out to be e� ective, then a longer-acting intravitreal agent, 
usually triamcinolone, may be indicated.

CONCLUSION
Topical and intravitreal steroids may have a role in ocular 

infection management. New clinical evidence supports the 
safety of adjunctive steroid therapy in the treatment of both 
bacterial keratitis and postoperative endophthalmitis, always 
in the context of sound clinical judgment. But whether or not 
steroids are of bene� t—and, if so, in which cases—remains 
in question. 
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 1. Which of the following is NOT a 
risk factor for steroid-induced IOP 
increase?
A. Type II diabetes
B. Ocular hypertension 
C. High myopia
D. First-degree relative with 

glaucoma

 2. Steroid use was associated with 
poorer outcomes in:
A. Streptococcus ulcers
B. Pseudomonas ulcers
C . Nocardia ulcers
D. Moraxella ulcers 

 3. What was the primary outcome 
of SCUT regarding treatment of 
bacterial corneal ulcers? 
 A. Steroids signi� cantly improve 

visual outcome 
 B. Steroids signi� cantly relieve pain 

and shorten the time course of the 
condition

 C. Steroids should be given more 
than 72 hours a� er antimicrobial 
treatment

 D. None of the above is correct
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4. A B C D
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 6. A B C D

 7. A B C D  

 8. A B C D

 9. A B C D

 10. A B C D

ANSWERS:

 4. Topical corticosteroids work by 
blocking:
A. Prostaglandin E2
B. Phospholipase A2
C. Phospholipid transfer protein
D. All of the above

 5. Which of the following is the route 
frequently employed by clinicians to 
administer steroids for in� ammation 
control in endophthalmitis?
 A. Oral medication
 B. Intravenous injection
 C. Intravitreal injection
 D. Subconjunctival injection

 6. Which of the following is most 
likely to be a complication of topical 
NSAID use?
 A. Hypotony
 B. Sudden IOP spike
C. Mild uveitis
D. Punctate keratitis

 7. Which of the following is associated 
with increased in� ammation a� er 
cataract surgery?
A. Older age
B. Dietary de� ciencies 
C. Darkly pigmented irides
D. Hyperopia 

 8. In the SCUT, the e� ect of steroid on 
IOP was:
A. Pronounced  
B. Not signi� cant
C. Forced early conclusion of the trial
D. Meaningful only in Acanthamoeba 

ulcers

 9. Intravitreal steroids should 
be withheld in postoperative 
endophthalmitis treatment when: 
A. � e condition had a delayed onset
B. � e patient is young
C. � e patient is immunocompetent
D. All of the above are correct

 10. A suspension formulation: 
A. O� ers excellent drop-to-drop 

consistency 
B. Must always be refrigerated
C. Requires vigorous shaking
D. Enhances drug penetration
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