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tarGet auDienCe this educational activity is 
intended for ophthalmologists and ophthalmologists 
in residency or fellowship training.

LearninG oBJeCtiVes upon completion of this 
activity, participants will be able to:

1. Employ more effective regimens for the prevention and 
treatment of ocular infections, particularly infections 
caused by antibiotic-resistant bacteria.

2. Identify and treat the infectious complications of ocular 
rosacea.
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Antiinfectives
combination Multidrug therapy to 
combat increasing Drug resistance: 
a Double-edged sword?
Terrence P. O’Brien, MD

Experience has taught us that bacteria are 
brilliantly equipped to evolve means to 
counteract the antimicrobial drugs in use 
to prevent and treat infection. One result 
is that multidrug-resistant pathogens 
are now increasingly encountered 
among ocular isolates. Walking the � ne 
line between conserving our antibiotic 
armamentarium and providing our 
patients with adequate prophylaxis 
and therapy will require that clinicians 
prescribe carefully and employ thoughtfully 
designed strategies, including combination 
multidrug approaches.

Compared with other physicians, 
ophthalmologists have been relatively 
insulated from the eff ects of the grow-
ing epidemic of antimicrobial resistance. 
It has been a perception that many 
so-called “resistant” organisms can be 

overcome by the high drug concentra-
tions achievable in ocular tissues with 
the topically administered antibiotics 
often used in eyecare. But as greater 
numbers of bacteria and other microor-
ganisms gain the ability to resist drugs, 
coping with the clinical consequences 
of antimicrobial resistance will become 
an important aspect of treating even 
superfi cial ocular infections.

Organisms that colonize the peri-
ocular skin and sometimes infect the 
eye are becoming increasingly resistant 
to commercially available antibiotics.1
In some surveys, multidrug resistant 
Staphylococcus epidermidis is now the 
most frequent cause of superfi cial ocular 
infection. Th e 2009 ARMOR (for Anti-
biotic Resistance Monitoring in Ocular 
micRoorganisms) study of clinically 
signifi cant ocular pathogens from 34 
private, community, and university set-
tings found that 46.5% of Staphylococcus 

aureus isolates and 58.3% of coagulase-
negative staphylococci were resistant to 
two or more classes of antibiotic, and 
11.5% and 6.3%, respectively, were resis-
tant to drugs from fi ve or more classes.1 

Th ese trends have continued with 
the latest updates for the ARMOR 
study reported at the ARVO 2013 

FiGure 1 Multi-drug resistant Staphylococcus 
aureus keratiti s following LASIK surgery.



2 Topics in ocular anTiinfecTives To obtain CME credit for this activity, go to http://cme.ufl .edu/ocular

 

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

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

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

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

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

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

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

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

Given the continually evolving challenges described above, 
Topics in Ocular Antiinfectives aims to help ophthalmologists 
update outdated competencies and narrow gaps between 
actual and optimal clinical practices. As an ongoing resource, 
this series will support evidence-based and rational antiinfec-
tive choices across a range of ophthalmic clinical situations. 
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Meeting in Seattle, WA.2 For the fourth 
consecutive year, ARMOR study par-
ticipants collected bacterial isolates of 
known ocular pathogens and subjected 

them to antibiotic susceptibility testing.  
Th e 2012 data set included 456 isolates 
of Streptococcus pneumoniae, Staphylococ-
cus aureus, coagulase-negative staphylo-
cocci (CoNS), Pseudomonas aeruginosa, 
and Haemophilus infl uenzae from 25 sites 
across the United States.2 Study authors 

reported that resistance rates have 
remained relatively stable over the four-
year period, with the new data reducing 
some of the fl uctuation seen in previous 

years.  However, a number 
of bacterial isolates demon-
strated resistance to many 
commonly used antibiotics.  
For example, more than 
33 percent of S. aureus and 
CoNS isolates were resistant 

to three or more antibiotics, especially 
MRSA and methicillin-resistant CoNS 
isolates which were multi-drug resistant 
more than 73 percent of the time.2

rapid Changes in ocular Flora
A number of causative and con-

tributing factors are likely behind the 
expansion of antimicrobial resistance. 
Among them are the generalized use 
of antibiotics in farming and agriculture 
for both infectious and noninfectious 
purposes and the widespread use of sys-
temic antibiotics in human medicine.3,4

Antibiotic use in ophthalmology is 
almost always local, and, until recently, 
it was widely believed that ophthalmic 
use of antibiotics created little selection 
pressure for development of resistant 
pathogens. But this thinking has 
changed dramatically due to emerging 
evidence that topical ophthalmic antibi-
otic use can indeed create rapid changes 
in ocular and periocular fl ora and anti-
microbial susceptibility patterns.

“� ere is the danger that the ignorant man 
may easily underdose himself and by exposing 
his microbes to non-lethal quantities of the 
drug make them resistant.”

                            —ALEXANDER FLEMING
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and broaden the spectrum of activity.  
Synergy must also be considered with 
possible antagonism. Synergy is typi-
cally demonstrated as greater than two 
log increased activity for the combina-
tion than its most active constituent. 
Antagonism is a greater than two log 
decrease in activity for the combination 
than its most active constituent. An ex-
ample of synergy is combination therapy 
with penicillin-gentamicin against en-
terococci. Penicillin is bacteriostatic 
against enterococci. Aminoglycosides 
are inactive against enterococci. Yet, the 
combination of penicillin-gentamicin is 
bactericidal. Th ere are many examples 
of antagonism of combinations of an-
tibiotics in vitro, yet there is a paucity 
of clinical data and uncertain clinical 
relevance. 

Disadvantages of combination 
therapy using more than one drug in-
clude possible antagonism, drug-drug 
interactions, risk of additive toxicity, 
risk for superinfection, and higher costs.

A key example of the evolution of 
treatment toward multiple agents is the 
recent change in recommendation for 

In particular, antibiotic prophylaxis 
given in conjunction with intravitreal 
injections of medications targeting 
posterior segment diseases has been 
shown to contribute to the emergence 
of resistant ocular microorganisms.5,6 
A single-center study from Vanderbilt 
University reported that 90% of con-
junctival S. epidermidis isolates from 
patients undergoing topical prophylaxis 
(with either a macrolide or fl uoroqui-
nolone) for intravitreal injection were 
resistant to three or more drugs, and 
71% of isolates were resistant to fi ve or 
more.7 Th is is consistent with reports 
from similar studies at Bascom Palmer 
Eye Institute and other centers.5 

Compared to unexposed eyes, 
signifi cantly higher levels of resistance 
have been found among isolates from 
antibiotic-exposed eyes, strongly sug-
gesting that ocular antibiotics can and 
do induce rapid and substantial shifts in 
patients’ periocular fl ora.5,7

Fluoroquinolone resistance
With f luoroquinolones in wide-

spread use for almost three decades, 
resistance among ocular pathogens, 
including S. epidermidis and S. aureus, 
has increased at an alarming rate.8 Fluo-
roquinolone resistance is more common 
among methicillin-resistant strains of S. 
aureus and S. epidermidis compared to 
methicillin-sensitive strains of the same 
species; indeed, methicillin resistance is 
now essentially a marker of multidrug 
resistance that includes fl uoroquinolone 
resistance.1,8 While newer fl uoroquino-
lones currently show greater potency 
compared with their older generational 
cousins within the same fl uoroquino-
lone class,1 how long they will remain 
capable of providing adequate protection 
against highly resistant strains is an open 
question.

Multiple studies have demonstrated 
an association between topical fl uoro-
quinolone use and the emergence of 
resistant strains among commensal 
fl ora.5,7,10 To care optimally for patients, 
eyecare providers must be aware of 
prevalent ocular pathogens and their 
patterns of resistance to commonly used 
antibiotics. Th is is not uniform across 
the country, as antimicrobial resistance 

can geographically vary markedly from 
region to region (and even within re-
gions). Practitioners should maintain 
contact with their local microbiology 
laboratory to stay abreast of susceptibil-
ity patterns prevalent in their region, 
town, and hospital.  

multidrug regimens
A number of strategies have been 

proposed to cover for multidrug resistant 
pathogens and curtail the development 
of further resistance. General tenets of 
good antibiotic stewardship include: 
start treatment as soon as possible; treat 
with a full course of antibiotic; and do 
not taper these drugs.11

Another pivotal strategy in the era 
of multidrug resistance is the use of 
combinatorial multidrug antiinfective 
regimens. Multidrug regimens for infec-
tions off er several advantages to single-
drug use. Using diff erent mechanisms 
of action should surmount multiple 
bacterial resistance mechanisms and 
enhance the odds of achieving clinical 
success. A second advantage is the pos-
sibility of synergy between the drugs. 
For example, a cell-wall active drug may 
literally “open the door” for a second 
drug that inhibits intracellular bacte-
rial enzymes. A third benefi t is that, 
by leaving fewer surviving organisms a 
potent multidrug regimen many reduce 
the emergence of resistance. 

Th e principle of combination therapy 
has been applied in oncology and with 
HIV infection in AIDS. For example, 
highly active antiretroviral therapy 
(HAART) in HIV has proven eff ective 
in reducing viral load, decreasing rates of 
resistance, and preventing transmission. 
Multidrug regimens have been the para-
digm for management of tuberculosis, 
where standard treatment involves four 
medications including: isoniazid, ri-
fampin, ethambutol and pyrazinamide.  
Other examples of historical antibiotic 
combinations include sulfamethoxazole/
trimethoprim, taking advantage of com-
plimentary mechanisms of action and 
amoxicillin/clavulanate as a strategy to 
overcome resistance. 

The rationale for combination 
multidrug therapy is to provide syn-
ergy or additivity, decrease resistance, 

core concePts 
➤ multidrug resistance is now 

a common fi nding in ocular 
isolates.

➤ methicillin-resistant 
staphylococci are frequently 
resistant to fl uoroquinolones 
as well.

➤ treatment and prophylaxis 
with topical fl uoroquinolones 
contributes to resistance.

➤ simultaneous use of 
antibiotics with different 
mechanisms of action can aid 
in the treatment of multidrug 
resistant pathogens.

➤ Vancomycin remains nearly 
universally active against 
gram-positive ocular 
pathogens.

➤ a two drug regimen 
of vancomycin and 
an aminoglycoside is 
recommended for the 
empirical treatment of 
serious corneal infections.
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the treatment of severe bacterial kera-
titis (Figure 1). Gram-positive clinical 
isolates taken from the corneal surface 
have become increasingly resistant to 
beta-lactam and fl uoroquinolone anti-
biotics.8,9,12 Treatment failures and poor 
outcomes have resulted in some cases; 
and fi rst line treatment of severe, central, 
sight-threatening corneal infection with 

a single fl uoroquinolone may need to be 
reconsidered in light of changing pat-
terns of resistance. Instead the combina-
tion of vancomycin and an aminoglyco-
side, such as gentamicin, tobramycin, or 
amikacin, should be considered to cover 
for resistant pathogens.9,12 

Perhaps the most common clinical 
example of a “multiagent” approach to 
infection is the combination of antisep-
tic and antibiotic use for ophthalmic 
surgical prophylaxis. Antiseptics, such 
as povidone-iodine, work immediately 
via direct contact mechanism, whereas 
antibiotics must work their way into 

the cell (or at least into the cell wall) 
and are therefore slower acting. Using 
both antiseptic and antibiotic generally 
provides two distinct mechanisms with 
two diff erent time frames of action to 
prevent infection. 

innate resistance
Not all drug resistance is acquired as 

a result of selection pressure from antibi-
otics; some ocular pathogens have a kind 
of natural “resistance” by virtue of their 
innate properties. Mycobacteria, for ex-
ample, have a thicker cell wall compared 
to other bacteria and slower replication, 
which renders them more resistant to the 
action of conventional antibiotics. Treat-
ment of ocular mycobacterial infection 
requires a combination of classes—in-
cluding macrolides, aminoglycosides, 
and fl uoroquinolones—sometimes given 
in rotation to prevent the development 
of even greater resistance through low 
level antimicrobial exposure during the 
course of treatment.

Protozoans such as Acanthamoeba
present unique treatment challenges 
as they have a dual life cycle and can 
exist in the trophozoite and cyst forms, 
each with distinct defense mechanisms. 
Combination therapy with a cationic 
antiseptic (biguanide or chlorhexidine), 
an aromatic diamidine (propamidine 
or hexamidine), and also possibly an 
antifungal, such as itraconazole or 
voriconazole, is commonly needed for 
control of well-established keratitis.13

Further Considerations
Turning the tide of antibiotic resis-

tance will require methodical antibiotic 
prescribing. Use of appropriate multi-
drug regimens is but one tool in a larger 
armamentarium (Table 1).

Th e volume of antibiotics given to 
animals is much larger than that given 
to humans, a fact that many feel is an 
important front on the fi ght against 
expanding antimicrobial resistance.4

In Europe, antibiotic use to promote 
growth in livestock was banned in 
2006 as a public health measure.4 Th is 
may be eff ective, as studies comparing 
litter, feed, and water samples from 
conventional vs organic farms (where 
antibiotics are not routinely used) have 

found signifi cantly higher rates of mul-
tidrug-resistant human pathogens, such 
as enterococci, on conventional farms.14 

In humans, targeted antibiotic 
restriction has been shown to reverse re-
sistance trends. As an example, a 5-year 
study of hospital- and community-ac-
quired clinical isolates in Ireland showed 
that restriction of fl uoroquinolone pre-
scription, mostly ciprofl oxacin, resulted 
in increased large-scale susceptibility to 
the drug among subsequent isolates.15

Further research is needed across 
multiple dimensions to eff ect change 
in multidrug resistance. New antimi-
crobial agents with novel mechanisms 
are needed; unfortunately there are few 
truly novel agents in the pipeline of new 
antibiotics. Within the pharmaceutical 
industry, given changing regulatory 
requirement and higher associated costs, 
there are few incentives to expand the 
antibiotic pipeline. Th is problem of dis-
covery not leading to development must 
be addressed. At the same time, contin-
ued investigation into basic microbial 
pathogenesis and ways of enhancing 
host immunity, such as with biologics 
and non-antibiotic antimicrobials, could 
eventually help in preventing—not just 
treating—infection.

Conclusion
Although topical administration of 

antibiotic provides a pharmacokinetic 
advantage, this is not by itself suffi  -
cient to overcome antibiotic resistance 
thereby making the concern irrelevant 
to ophthalmologists. Eyecare providers 
must be vigilant for antibiotic resistance, 
including multidrug resistance. The 
proactive use of multidrug regimens in 
selected cases is an important part of a 
larger strategy to minimize the impact 
of drug resistant bacteria.

Terrence P. O’Brien, MD, is a professor of ophthal-
mology, Charlotte Breyer Rodgers Distinguished 
Chair, and co-director of ocular microbiology at the 
Bascom Palmer Eye Institute of the University of 
Miami School of Medicine in Palm Beach, Florida. 
Dr. O’Brien has served as a non-salaried ad hoc 
consultant to Alcon, Allergan, Bausch & Lomb, 
NiCox, Omeros, Rapid Pathogen Screening, Inc, and 
Santen. Medical writer Noelle Lake, MD, assisted 
in the preparation of this article. 

 

taBLe 1

tools for Fighting multidrug Resistance  
 
Know the PotentiaL PathoGens
■ Stay current with local susceptibility 

data
■ Know which antimicrobials work 

against resistant and multiresistant 
strains

use seVeraL DruGs with 
DiFFerent meChanisms oF aCtion
■ use antiinfective combinations as 

appropriate
■ use antiseptics as appropriate
■ Antibiotic rotation for chronic infection 

Limit DruG exPosure 
■ use agents for appropriate indications
■ targeted treatment is best (when 

pathogens/susceptibilities are 
known)

■ use only short-term surgical prophylaxis

Dose aPProPriateLY
■ try to begin treatment promptly
■ use appropriate dose; do not overdose
■ Stop abruptly, never taper

inteGrate PharmaCoKinetiCs 
with miCroBioLoGY
■ Factor in tissue penetration 
■ Aim for highest tissue level to mIC ratio
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rosacea and ocular infection
Preeya K. Gupta, MD

Patients with rosacea are at risk for 
infectious keratitis and other ocular 
complications of the disease. With no 
known cause or cure, clinicians rely on 
drugs and lid hygiene to reduce unpleasant 
symptoms and minimize risk of serious 
complications.

Rosacea (from the Latin word for 
“rose-colored”) is an infl ammatory con-
dition of uncertain etiology that aff ects 
the skin and skin structures. Rosacea 
is characterized by chronic redness, 
fl ushing, and fi ne telangiectasias of the 
nose and cheeks. Patients may also have 
papules or pustules resembling acne vul-
garis, a form of the disease sometimes 
called acne rosacea.1 An estimated 10 to 
20 million Americans suff er from rosa-
cea, mainly fair-skinned individuals of 
northern or western European descent. 

ocular rosacea
Many patients with dermatologic 

rosacea are also subject to episodic 
bouts of infl ammation of the eyelids, 
meibomian glands, and the ocular 
surface. More than half of patients 
with rosacea will have some degree of 
ocular involvement, with a greater risk 
among those with substantial facial ef-

fects.2 Otherwise, however, risk factors 
are not known, and patients with no 
signs of facial rosacea may present with 
ocular rosacea. In approximately 20% 
of patients, ocular fi ndings precede the 
skin fi ndings.3

Patients with ocular rosacea may 
complain of ocular redness, burning, 
stinging, irritation, and foreign body 
sensation. Th ey may notice that their 
eyelids become infl amed, red, or fl ushed. 
Examination of the eyelid may reveal 
fi ne telangiectasias—similar to the tel-
angiectasias that these patients exhibit 
on their cheeks—as well as eyelid swell-
ing, scaling, and roughening of the skin 
(Figure 1).2

Rosacea involving the meibomian 
glands may lead to a form of evaporative 
dry eye with related complications.2 In 
this process, infl ammation within the lid 
leads to alteration in the composition of 
the meibum, changing it from a clear, 
free-fl owing liquid to a thicker, opaque, 
sometimes toothpaste-like form. With-
out an adequate supply of healthy lipids 
from the meibomian glands, the tear 
fi lm becomes less stable, breaking up 
between blinks and leading to evapora-
tive loss of its aqueous component. Th e 
partially evaporated tear fi lm is higher 
in osmolarity and less able to function 
as a lubricant during each blink. Th e 

osmolar and mechanical insults can lead 
to additional infl ammation. 

Th is cycle of infl ammation, gland 
dysfunction, and tear fi lm alteration 
can ultimately cause breakdown of the 
corneal epithelium, making the patient 
susceptible to infectious keratitis and 
ulcers. Patients may also have nonin-
fectious corneal complications related 
to chronic infl ammation and corneal 
neovascularization, sometimes lead-
ing to corneal scarring and vision loss. 
Fortunately severe corneal damage and 
blindness are rare.3
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FiGure 1 Note fi ne telangectasias along the 
eyelid margin and abnormal lipid secretion 
from the meibomian  glands orifi ce. This patient 
also has injection of the eyelid and conjunctiva, 
which is often found in ocular rosacea. 
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Questionable Gut Links
Helicobacter pylori is a common 

gastrointestinal gram-negative bacillus 
that has been linked to gastric ulcers and 
malignancies as well as to extragastric 
diseases of the skin and other sites. H. 
pylori in the gut generates nitrous oxide, 
a damaging free radical that can lead to 
systemic infl ammation consistent with 
that seen in rosacea.4

Studies have shown that H. pylori 
infection and rosacea are commonly 
comorbid, and that severity of H. py-
lori-induced gastric infl ammation can 
correlate with rosacea severity.4-6 It has 
been reported that eradication of the 
bacterium with gut-active antibiotic 
treatments coincides with improvement 
of dermatologic rosacea.4,6,7 

Small intestine bacterial over-
growth, with or without H. pylori 
involvement, has also been implicated 
in rosacea. As with H. pylori, eff ective 
treatment for bacterial overgrowth in 
the small bowel (with oral rifaximin) has 
been shown to reduce rosacea symptoms, 
including marked improvement among 
patients with ocular rosacea.8,9 

While these fi ndings are sugges-
tive of a link between gut infection and 
rosacea, other studies have failed to 
show a consistent link. Certainly more 
research is needed before a consensus 
can be reached.4 Based on the current 
evidence, our clinic does not generally 
refer patients with rosacea for gastroen-
terologic evaluation unless the patient 
has signifi cant gastrointestinal com-

plaints. Referral might also be reason-
able for patients who fail to respond as 
expected to standard rosacea treatments. 

infection
Not surprisingly, infections associat-

ed with ocular rosacea tend to be caused 
by organisms normally present on the 
periocular skin and lashes, particularly 
Staphylococcus aureus, Staphylococcus epi-
dermidis, Staphylococcus saprophyticus, 
and Propionibacterium species. 

At least two species of mite, Demo-
dex folliculorum and Demodex brevis, 
reside on sebaceous zones of human 
skin, and some argue that they may be 
of particular importance in the patho-
genesis and treatment of rosacea (Figure 
2). Rosacea patients have been shown to 
have six times the number of D. follicu-
lorum on facial skin compared with 
age-matched controls in the general 
population.10 What the mites are doing 
there remains unclear. It may be that 
the mites congest the eyelash follicles 
or penetrate the epithelial barrier and 
incite a hypersensitivity reaction in the 
host.11 Alternatively they may be vec-
tors for bacterial antigens such as those 
from Bacillus oleronius, which have been 
shown to activate neutrophils and incite 
local proinfl ammatory cascades.11,12

treatment
Antiinfectives are a mainstay of 

treatment for both acute and chronic 
infections related to ocular rosacea. 
Acute infections require immediate 
treatment with antibiotic, typically a 
topical fl uoroquinolone. Th e addition 
of a topical steroid may be required for 
cases of staphylococcal marginal kerati-
tis, a corneal hypersensitivity reaction to 
bacterial overgrowth along the eyelid.

Long-term topical or oral antibiotics 
are commonly used in the treatment of 
ocular rosacea to both suppress bacterial 
overgrowth and for the drugs’ antiin-
fl ammatory eff ects. Tetracyclines, such 
as doxycycline and minocycline, have 
been shown to inhibit bacterial lipase, 
which improves the viscosity of mei-
bomian gland secretions and decreases 
the toxicity and the chemoattractive po-

tential of their breakdown products.13,14

Th ese drugs also reduce the production 
of human collagenases, which helps 
maintain the integrity of the cornea.13 

Th e goal of long-term oral tetracy-
cline therapy is to achieve suffi  cient an-
tiinfl ammatory eff ects with minimal sys-
temic toxicity (eg, gastrointestinal eff ects, 
yeast infections) and without the selec-
tion of resistant strains of bacteria. A low-
dose, gradual-release doxycycline is com-
monly used and reasonably well tolerated. 
Doxycycline can cause photosensitivity, 
so patients who spend signifi cant time 
outdoors are at higher risk for sunburns 
and may prefer an alternative treatment. 

Azithromycin, a macrolide drug, has 
also been shown to be eff ective against 
posterior blepharitis. It can be used orally 
in a pulse fashion, or topically prescribed 
for nighttime use in cases of rosacea-

FiGure 2 Microscopic view of Demodex 
mite harvested from the eyelash of a patient 
suffering from chronic blepharitis. (Image courtesy 
of Scott Hauswirth, OD.)

core concePts 
➤ most patients with facial 

rosacea, and some with no 
skin disease, develop ocular 
rosacea.

➤ ocular rosacea is characterized
 by infl ammation of the eyelids,
 meibomian glands, and 

potentially the ocular surface.

➤ ocular rosacea may present as
 meibomian gland dysfunction 

and evaporative dry eye.

➤ it has been proposed but not
 proven that some infl ammation
 related to rosacea may be 

triggered by infl ammation in 
the gut.

➤ infections caused by skin 
bacteria and mites are 
common in patients with 
ocular rosacea.

➤ topical or oral antibacterial 
agents may be used for 
long-term treatment of ocular 
rosacea.

➤ regular eyelid hygiene and 
use of artifi cial tears are 
emphasized in the treatment 
of ocular rosacea.

➤ topical steroids may be 
prescribed for acute fl are-ups.
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associated meibomian gland dysfunction 
and recalcitrant or severe blepharitis (off -
label). Topical agents are generally well 
tolerated, although they may cause mild 
stinging on instillation. Th e economic 
impact, however, may be considerable, as 
many rosacea patients are diagnosed in 
their 30s and 40s and may require treat-
ment for an indefi nite period of time. 

Procedures
Several new devices have been ap-

plied to the treatment of ocular rosacea. 
A thermal pulsation device (LipiFlow®) 
has been approved for the treatment of 
meibomian gland dysfunction. During 
this 12-minute in-offi  ce procedure, the 
device heats and massages the eyelids 
to help liquefy and expel the secretions 
from within obstructed glands.15

Intense pulsed light therapy (IPL) 
is used by dermatologists to treat the 
erythema and telangiectasias associated 
with facial rosacea, although it has yet to 
be FDA approved for ocular rosacea.1,16 
Currently, we off er IPL as an off -label 
treatment for evaporative dry eye and 
meibomian gland dysfunction. Th ough 
the exact mechanism is unknown, IPL 
does halt the growth of abnormal blood 
vessels along the eyelids and allows for 
better gland function as a result.

Clinical Pearls 
• With dry eye, examine the eyelids. 

Patients with evidence of dry eye may 
have ocular rosacea, even without facial 
symptoms. When there is suspicion of 
ocular surface dryness—eg, a short-
ened tear fi lm breakup time or corneal 
staining—in a symptomatic or asymp-
tomatic patient, inspect the lids. It is 
useful to examine the eyelid margin for 
fi ne telangiectasias and the whole lid 
for infl ammation, redness, or fl ushing. 
Expression of meibomian glands al-
lows for assessment of the fl ow, thick-
ness, and quality of their secretions.

• Emphasize good eyelid hygiene and 
ocular surface moisture. Good eyelid 
hygiene and maintaining ocular sur-
face moisture are the keys to main-
taining ocular surface health over 
the long term. Many rosacea patients 

are young and otherwise healthy 
individuals who lead busy lives and 
may fi nd establishing even a simple 
hygiene routine challenging. Th ese 
patients should be counseled about its 
long term importance to their eyes.

  Eyelid hygiene generally consists 
of warm compresses to soften the 
meibomian secretions and facilitate 
their fl ow and gentle lid scrubbing 
with over-the-counter eyelid scrubs 
to decrease local bacterial counts and 
clear away debris that might irritate 
the ocular surface. 

• Regular use of lubricating artifi cial 
tears. Artifi cial tears lubricate the ocu-
lar surface to lessen friction and increase 
comfort. Preservative-free formula-
tions are preferred for patients who 
use drops more than four times a day.

• Consider topical steroids to reduce 
inf lammation. While its etiology 
remains unknown, ocular rosacea 
has both infectious and infl amma-
tory components. Patients referred to 
ophthalmologists may have already 
attempted self-care, artifi cial tears, 
topical antibiotics, and perhaps oral 
antibiotics without seeing the desired 
improvement in their symptoms.2

Other measures, including short 
courses of topical steroids, may be 
needed as an adjunct.

• For rosacea patients with GI com-
plaints, consider referral for a GI 
workup. Although there is confl ict-
ing data on this point, some studies 
show a link between rosacea and H. 
pylori or small intestinal bacterial 
overgrowth, both of which are treat-
able with nonabsorbed antibiotics. 
Improvement in rosacea has been 
reported in some patients when gas-
trointestinal homeostasis is restored 
and/or H. pylori eradicated.4,6-9
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 1. Which of the following has 
a thickened cell wall that 
confers enhanced resistance 
to conventional antibiotics?
 A. MRSA
 B. Mycobacteria
 C. Gram negative cocci
 D. All of the above

 2. Which of the following is 
NOT a potential side effect 
of long term use of oral 
tetracyclines?
 A. Gastric upset
 B. Ocular Demodex 

infestation
 C. Photosensitivity
 D. Yeast infection

 3. In the study from Vanderbilt 
reported by Dave et al, what 
percentage of conjunctival 
isolates from eyes that 
had experienced antibiotic 
prophylaxis for intravitreal 
injection were resistant to 
three or more drugs?
 A. 90%
 B. 60%
 C. 12%
 D. 0.5%

 4. Ocular rosacea is NOT 
commonly associated with 
overgrowth of?
 A. Staphylococcus aureus
 B. Demodex folliculorum
 C. Acanthamoeba castellanii
 D. All are potential 

complications of ocular 
rosacea   

 5. Which of the following 
is a secondary effect of 
tetracycline antibiotics?
 A. Thickened meibomian 

gland secretions
 B. Bacterial lipase inhibition
 C. Neovascularization
 D. All of the above

 6. Staphylococcal marginal 
keratitis is: 
 A. A corneal hypersensitivity 

reaction to bacterial 
overgrowth

 B. Frequently blinding
 C. Treated with artificial tears
 D. Not seen in cases of ocular 

rosacea

 7. In which of the following 
scenarios is multidrug 
antimicrobial therapy least 
likely to be important?
 A. Acanthamoeba keratitis
 B. Severe bacterial keratitis of 

unknown etiology
 C. Mycobacterial infection
 D. Uncomplicated 

conjunctivitis

 8. Which one of the following 
is NOT an appropriate way 
to use antibiotics?
 A. Taper the drug slowly over 

a 5-week period
 B. Start treatment as soon as 

possible
 C. Take the entire course of 

antibiotic
 D. Dose the drug to maintain 

adequate peak and trough 
values

 9. Patients with ocular rosacea 
may present with which 
of the following signs or 
symptoms?
 A. Eye irritation
 B. Purulent ocular discharge
 C. Fine telangiectasias on the 

eyelid
 D. A and/or C

 10. Methicillin resistant 
staphylococci are:
 A. A common cause of uveitis
 B. Almost never found among 

ocular isolates
 C. Very often fluoroquinolone 

resistant as well
 D. Both B and C are true


