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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. Identify patients at risk for mRSA colonization.

2. design strategies to reduce mRSA transmission in the 
clinic and operating room.

3. Identify signs and symptoms of exotic ocular 
infections that are present in the West. 

4. Conduct a thorough history when exotic infection is 
suspected.
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Antiinfectives
Keeping Mrsa in check 
Francis S. Mah, MD

Methicillin-resistant Staphylococcus 
aureus is a serious threat, but one that we 
are learning how to handle.

As physicians, we sometimes fi nd 
ourselves in the position of needing to 
raise public awareness about important 
clinical threats and health hazards. 
Th at does not seem to be the case with 
methicillin-resistant Staphylococcus 
aureus (MRSA), however (Figure 1). 
Not only is the medical community 
keenly aware of its steady emergence, 
the press—in conjunction with doctors 
and other medical authorities—has done 
a commendable job of make the public 
aware of MRSA and other “superbugs.”

As a result, patients with MRSA in-
fections, in my experience, tend to honor 
the seriousness of their infection and are 
appropriately compliant with treatment 
and follow up. However, clinicians still 
need to remain vigilant for MRSA as a 
potential cause of ocular infections and 
act accordingly.

mrsa rates: what’s happening?
Just glancing at the latest ocular 

infection surveillance data, one might 
be tempted to conclude that in recent 
years the rise of MRSA among ocular 
isolates has leveled off , following sev-
eral decades of steady increase. Until 
recently, methicillin resistance patterns 
seemed to be (and may still be) echoing 
that of penicillin resistance in S. aureus
in the 1950s through 1970s. Penicillin 
resistance arose in a series of stages: 
emergence of resistant strains shortly 
after the introduction of the antibiotic; 
rapid, steady rise in resistance with in-
creased antibiotic use; hospital-acquired 
strains predominating initially, fol-
lowed by the emergence and growth 
of community-acquired strains; and 
urgent calls to identify alternatives for 
treatment.1

Penicillin resistance, conferred 
by a penicillinase enzyme, became so 
widespread that today, penicillin and re-
lated beta-lactams such as ampicillin are 
considered universally inactive against 
staphylococci. It is too early to judge, 

but the latest Antibiotic Resistance 
Monitoring in Ocular Microorganisms 
(ARMOR) surveillance data suggest 
that, despite initial similarities, methi-
cillin resistance rates may be behaving 
slightly diff erently: between 2009-2011 

see insiDe for:
exotic ocular infections: Beyond 
the tropics

by Sivakumar R. Rathinam, PhD

FiGure 1 MRSA. Initially red-pink, the mannitol-
salt agar turns yellow when S. aureus ferments the 
mannitol, lowering the pH. (Image courtesy CDC/
Melissa Dankel.)
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statement oF neeD
Ophthalmologists face numerous challenges in optimizing 
their competencies and clinical practices in the realm of 
preventing, diagnosing, and treating ocular infections and 
their sequelae; these challenges include:
•  Th e widespread “off -label” use of topical ophthalmic anti-

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

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

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

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

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

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

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

Given the continually evolving challenges described above, 
Topics in Ocular Antiinfectives aims to help ophthalmologists 
update outdated competencies and narrow gaps between 
actual and optimal clinical practices. As an ongoing resource, 
this series will support evidence-based and rational antiinfec-
tive choices across a range of ophthalmic clinical situations. 
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and 2012, rates plateaued at around 40% 
of S. aureus and 45% of S. epidermidis.2

statistical artifact?
Th is interpretation may be a mi-

rage, however. We should remember 
that, while ARMOR is a helpful 
surveillance tool, there are limits to its 
generalizability. First, ARMOR data 
refl ect mean rates at participating sites; 
no matter how diverse the geography 
and type of institution sampled, there is 
no guarantee that rates are refl ective of 
other hospitals and clinics. It is always 
advisable to follow local microbiologic 
trends and antibiograms rather than rely 
on nationwide data. 

Secondly, since sample collection 

with ARMOR is not active surveillance, 
there is an opportunity for bias, for ex-
ample toward samples that are easier to 
collect and transport. Th irdly, ARMOR 
was not designed to follow year-to-year 
trends in methicillin resistance; it was 
designed to follow susceptibility of ocu-
lar pathogens to ophthalmic agents. So 
we must resist any urge to overinterpret 
the ARMOR data.

Th at said, it is conceivable that some 
of our anti-MRSA strategies are work-
ing. One thing that may be helping is 
greater use of antibiotics that cover 
MRSA in appropriate circumstances, 
including later generation fl uoroqui-
nolones (specifi cally besifl oxacin, gati-
fl oxacin, and moxifl oxacin) and certain 

generics (eg, sulfacetamide, bacitracin, 
and gentamicin). Reliance on older 
fl uoroquinolones (including levofl oxacin 
and ciprofl oxacin, which are more active 
against methicillin susceptible S. aureus 
[MSSA] than MRSA) may in fact have 
been a driver of increasing MRSA 
emergence in the past.3 One study has 
shown that actively seeking to reduce 
use of early generation fl uoroquinolones 
in hospitals lowers MRSA prevalence.4

I believe, too, that healthcare pro-
viders are practicing simple universal 
precautions with greater consistency 
out of concern for MRSA and other 
resistant pathogens. Although further 
improvements are warranted, programs 
to promote hand hygiene in hospitals 
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infection.11 Local antibiograms should 
inform the choice of empiric therapy. 
Furthermore, prescribing antibiotic 
treatment for an adequate length of time 
is an important means for preventing the 
emergence of resistance.

Presurgical antisepsis with povi-
done-iodine is a critical and undisputed 
step for preventing endophthalmitis fol-
lowing intraocular surgery.12 Concerns 
have been raised about the potential 
for transmission of MRSA and other 
pathogens on the felt-tip pens used for 
marking patients (on the eye or on 
skin) prior to surgery. Th ere is in vitro 
evidence that MRSA does survive on a 
pen tip inoculated with the organism; 
in theory, pens could act as a fomite and 
source of infection for patients, although 
the clinical implications are not clear.13,14

Until further information is available, 
using a fresh pen with each patient, 
especially ones who are immune-sup-
pressed, is probably prudent.13

There has been much discussion 
within the global ophthalmology com-
munity about the role of intracameral 
prophylaxis at the end of intraocular 
surgery, with European voices promi-
nent among those arguing in favor of 
intracameral prophylaxis. In the context 
of MRSA, I think it is worth pointing 
out that, of the three agents most com-
monly used (in all cases off -label) for 
intracameral prophylaxis—vancomycin, 
moxif loxacin, and cefuroxime—only 
vancomycin and moxif loxacin show 
good activity against MRSA strains.

Cefuroxime, the only agent support-
ed by very large multicenter prospective 
studies and the agent marketed in Eu-
rope specifi cally for intracameral use, 

have succeeded in reducing MRSA rates 
(Figure 2).5 

Marking the charts of patients 
colonized with MRSA helps remind 
healthcare practitioners to take extra 
precautions to prevent spread within 
the clinic or hospital. Wearing gloves 
as a contact barrier when examining 
MRSA-colonized patients and cleaning 
rooms with a bactericidal agent such as 
bleach are advisable extra steps that may 
limit transmission. 

mrsa and surgery
Th e relationship between MRSA 

colonization (on the eye or in the nares) 
and risk for infectious complications 
of ocular surgery is complex. A study 
from California identifi ed factors as-
sociated with an increased probability 
of fi nding multidrug-resistant periocu-
lar fl ora among patients preparing for 
routine cataract surgery; these included 
diabetes, asthma, chronic blepharitis, 
active conjunctivitis, ocular discharge, 
immune, skin, or autoimmune disease; 
and taking immunosuppressant medica-
tion. In this series, the presence of drug-
resistant fl ora was not associated with an 
increased risk for infectious complica-
tions of surgery, although the number 
of patients studied might have been too 
low to demonstrate a correlation.6

A separate multicenter study looked 
at a similar population—patients plan-
ning routine cataract surgery—and 
showed that risk for MRSA coloniza-
tion of the ocular surface increased with 
advancing age.7 Th e authors speculated 

that increasing rates of methicillin-
resistant commensals in older eyes might 
be one of the factors behind something 
that has been demonstrated in other 
studies: the risk of postoperative endo-
phthalmitis increases with age.

Preventing spread of mrsa 
among Commensals

It is reasonable to hypothesize that 
identifying and eradicating MRSA 
carriage might prevent intrahospital 
MRSA spread and reduce the incidence 
of drug-resistant infections. However, 
questions related to this have not been 
defi nitively answered. Th ese include: 
how widely to screen, what constitutes 
an effective decolonization method, 
what to do when decolonization eff orts 
fail, and whether or not any of the rec-
ommended decolonization steps actually 
prevents disease. 

While system-wide screening for 
MRSA upon hospital entry, as has been 
required by the United Kingdom De-
partment of Health since 2006, is com-
mendable in its ambition, it presents a 
unique constellation of dilemmas. First, 
surveys suggest that policy comprehen-
sion and conformity of application is 
mixed.8 Secondly, screening can result 
in treatment delays, causing signifi-
cant detriment to care and outcomes.9
Th irdly, emerging mupirocin resistance 
among MRSA skin fl ora can interfere 
with decolonization.10 Lastly, it is not 
clear that the additional time and ex-
pense involved in MRSA screening and 
decolonization has the intended eff ect of 
curbing the incidence of MRSA-related 
disease. Th us, universal screening ap-
pears not to be the most effi  cient or 
eff ective means of targeting MRSA and 
cannot be recommended.

Preventing mrsa infection
As mentioned, consistent hand 

washing between patients and opt-
ing for the most recent generation 
f luoroquinolone or other agent with 
acceptable MRSA coverage (eg, tetra-
cycline, bacitracin, trimethoprim, or an 
aminoglycoside) over earlier generation 
fl uoroquinolones for the empiric treat-
ment of ocular infections are two main-
stays of preventing MRSA spread and 

core concePts 
➤ mrsa is a common cause of 

ocular infection

➤ hand-wash between all 
patients 

➤ mark mrsa status on patient 
charts; use gloves with 
carriers

➤ treat mrsa or suspected 
mrsa infections with 
appropriate antibiotic(s)

FiGure 2 Handwashing remains one of the key 
elements in the prevention of bacterial spread.
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does not provide good coverage against 
MRSA.15 Nor have either vancomycin 
or moxifl oxacin been proven to reduce 
endophthalmitis rates in prospective 
trials. Also, vancomycin, which provides 
excellent coverage against MRSA, can-
not be recommended for prophylactic 
use, as it should be reserved for diffi  cult-
to-treat infections due to resistant or-
ganisms per the AAO and CDC. 

One reasonable approach would be 
to use a 500 µg dose of intracameral 
moxifl oxacin (specifi cally, the nonpre-
served formulation), which would likely 
eradicate a reasonably high proportion 
(approximately 70%-80%) of MRSA 
strains. Vancomycin could then be used 
to treat endophthalmitis that might 
break through moxifl oxacin prophylaxis.

Conclusion
MRSA remains among the most 

important ocular pathogens of our time, 
capable of causing superfi cial and deep 
infections. Keeping MRSA top of mind 
in the diff erential diagnosis of ocular 
infections and working to control its 
spread—via handwashing, antisepsis, 
and proper antimicrobial use—remain 
central to eff orts to control it.

Francis S. Mah, MD, is director of cornea and ex-

ternal disease and co-director of refractive surgery at 
the Scripps Clinic Medical Group, La Jolla, CA, and 
a consultant and member of the Charles T. Campbell 
laboratory of the University of Pittsburgh Medical 
Center. He has received grant/research support from 
Alcon, Allergan, Abbott Medical Optics Inc., Bausch 
+ Lomb, Foresight Pharmaceuticals, and NovaBay 
Pharmaceuticals. He serves as a consultant to Ocular 
Therapeutix, PolyActiva, and TearLab. Medical 
writer Noelle Lake, MD, assisted in the preparation 
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exotic ocular infections: 
Beyond the tropics

 

Sivakumar R. Rathinam, PhD

As climate change and global trade, travel, 
and migration help pathogens and their 
vectors � nd their way to supportive niches 
outside the tropics, US ophthalmologists 
have to become increasingly adept 
at diagnosing and managing exotic 
infections.

Infections due to exotic pathogens 
cause high levels of ocular morbidity 
worldwide, with prevalence increasing 

in formerly less aff ected regions. While 
most exotic pathogens prefer tropical 
and subtropical habitats, outbreaks 
of infections that can cause ocular 
disease—including West Nile virus 
(WNV), dengue fever, and others—now 
occur with increasing frequency in the 
US and Europe.

Globalization of trade, travel, and 
migration and a changing climate all 
contribute to the emergence of so-called 
tropical pathogens and their vectors 
in many nontropical regions. Other 

trends—including intensif ied farm-
ing, changes in landscape, and human 
encroachment on formerly untraveled 
areas—intensify disease emergence in 
wildlife and set the stage for spillover 
of animal pathogens into human popu-
lations.1

travel and transmission
Human travel allows pathogens 

endemic to one region to find their 
way to another. For example, WNV, a 
Flavivirus endemic in the Middle East, 
Asia, Africa, and Australia, is capable 
of causing systemic disease, neurologic 
impairment, and ocular complications, 
including chorioretinitis. Th e emergence 
of WNV in the US in 1999 is thought 
to have been the consequence of air 
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transport of an infected human (host), 
mosquito (vector), or bird (reservoir).1
Since 1999, over 41,000 cases of human 
WNV have been reported in the US, 
including over 18,000 cases of neuroin-
vasive disease and 1765 deaths.2

What began as a regional outbreak 
of WNV (nearly all CDC-reported 
cases between 1999 and 2001 were in 
New York, New Jersey, or Connecticut) 
has since then surfaced in every state in 
the continental US.3

When one considers the life cycle 
of WNV, it is easy to see how its wide-
spread emergence is not only possible 
but likely. Humans with WNV may 
experience mild to severe symptoms or 
none at all. Th us, subclinically infected 
individuals who travel can serve as a 
source of infection to naïve mosquitoes 
in a distant, previously uninfested area. 
Mosquitoes, in turn, can infect local 
birds. Similarly, infected mosquitoes 
or birds that migrate or are transported 
to a new region can also spread the 
disease. Th us, the zoonotic loop of viral 
transmission—from host to vector to 
reservoir and back to host—is perpetu-
ated, and the virus may establish a new 
geographic niche. 

Climate Change
Outbreaks of vector-borne infec-

tion occur when three critical factors 
converge: a parasite or pathogen, an 
arthropod vector (eg, a mosquito or a 
tick), and an animal reservoir or host. 
The host/reservoir may be a wild or 
domesticated animal—or even humans. 
Importantly, an environment suited to 
the pathogen and vector is also required. 
Weather can profoundly infl uence vector 
abundance, vector competence, and the 
effi  ciency of viral replication within the 
vector.4 Climate change sets the stage 
for a variety of complex environmental 
changes, including increased geographic 
distribution of pathogens and vectors 
previously confined to tropical and 
subtropical regions.

Dengue fever—the most common 
mosquito-borne viral infection in the 
world—has caused three outbreaks in 
the US since 2001, including a 2009-

2011 outbreak in the Florida Keys.5

For the prior 60 years, dengue fever 
had not been seen in the continental 
US outside the Texas/Mexico border.6

Environmental factors conducive to 
proliferation of Aedes aegypti mosqui-
toes—likely related to climatic and other 
changes—are thought to have played a 
role.7 Index cases had not traveled out-
side the US.8 Individuals who reported 
mosquito bites, not using mosquito 
repellent, or who had plant-fi lled yards, 
birdbaths, or kept windows open rather 
than using air conditioning were more 
likely to become infected.6 In the Texas 
outbreak, standing water in abandoned 
manmade materials (tires or buckets) 
likely contributed to vector breeding.9

Climate change has also been 
implicated in the emergence of ocular 
dirof ilariasis, a helminthic disease 
transmitted by mosquitoes or black fl ies 
that can cause subconjunctival, eyelid, 
anterior chamber, and orbital disease.10,11

Treatment depends on removal of the 
parasite. Ocular dirofi lariasis is being 
reported with increasing frequency in 
endemic countries—including Italy, 
France, Greece, and Croatia—but is 
also being reported in nonendemic 
countries, including India.10 Nonocular 
dirofi lariasis has been reported in the 
US and Canada.11

Global warming
Predicting global warming’s infl u-

ence on vector-borne infectious disease 
is a complex undertaking. Researchers 
have attempted to anticipate global dis-
tribution shifts in vector-borne viruses 
by correlating primary occurrence and 
climate data with future climate and 
ecological niche models.12 It is believed, 
for example, that two mosquito vectors 
—Aedes aegypti (which carries dengue 
fever, yellow fever, and Chikungunya) 
and Aedes albopictus (which carries Chi-
kungunya virus)—will colonize new 
geographic niches, including broadened 
inhabitation of North America.12 Recent 
phylogenetic evidence suggests that 
US-established Aedes mosquito popula-
tions are capable of rapid evolutionary 
change (within 10 years) in the face of 

 

temperature-related selective pressure.13

In addition to gradual shifts in 
temperature, climate change may cause 
increased levels of severe storms that 
can abruptly alter local ecosystems and 
contribute to the emergence of disease. 
Th is can be seen, for example, in the 
increasing emergence of leptospirosis 
in fl ood zones following typhoons and 
hurricanes.14

With disease patterns gradually 
changing and the potential for outbreaks 
ever-present, eyecare providers will be 
helped by a working knowledge of key 
exotic pathogens that can infect the 
eye. Four such—WNV, chikungunya, 
dengue fever, and leptospirosis—are 
particularly relevant inside and outside 
the tropics.

core concePts 
➤ human and animal migration, 

travel, and international 
transport of foods and 
other goods contribute to 
the spread of vectors and 
pathogens that cause eye 
disease

➤ Vector-borne diseases involve 
a pathogen that is passed 
back and forth among hosts 
(human and/or animal) by a 
vector (a tick or a mosquito)

➤ Climate plays a signifi cant 
role in vector-borne 
disease transmission and 
establishment

➤ human behaviors—including 
land use, animal contact, 
letting standing water 
accumulate, fresh water 
swimming, and pollution—
infl uence disease risk

➤ Dengue fever, chikungunya, 
wnV, and other pathogens 
are carried by mosquitoes; 
they may cause retinitis or 
other ocular syndromes

➤ Leptospirosis may cause 
uveitis and cataracts

➤ serologic and molecular 
testing can identify most 
pathogens
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west nile Virus
WNV is a member of the Japanese 

encephalitis complex and the most 
widely distributed of the encephalitic 
Flaviviruses.4 It is now found through-
out Africa, Asia, Europe, and Australia 
and is emerging in locations in the 
Western hemisphere.15 WNV f irst 
came to the US in 1999 and continues 
to be reported.2 WNV is amplifi ed and 
transmitted via virus-infected Culex 
mosquitoes (and other species) to birds, 
horses, humans, and other mammals in 
both urban and rural settings, typically 
in summer to early fall.4

A majority of individuals who ac-
quire WNV from a mosquito bite ex-
perience no symptoms. Approximately 
20% experience a mild febrile illness. 
Perhaps one in 150 will experience 
neuroinvasive symptoms; among those, 
approximately 80% will experience 
ocular manifestations.4,15 Patients with 
WNV infection may complain of fl oat-
ers or visual loss. Th e most typical ocular 
presentation is that of bilateral multifo-
cal chorioretinitis; people over 50 and 
diabetics are at increased risk. WNV 
infection may also be associated with 
macular edema, optic neuritis, retinal 
hemorrhage, retinal pigment epithelium 
atrophy, or related fi ndings.15

In a more recent WNV outbreak, 
a large number of young, nondiabetic 
south Indian patients presented with 
acute febrile illness with severe ar-
thralgia. Multifocal retinitis and neu-
roretinitis were more predominant than 
choroidal lesions. In these patients, the 
vitreous was clear without infl ammatory 
cells, and the retinitis healed without 
scarring. Patients with retinal vascular 
occlusions had poor visual prognosis 
(Figure1).16 

Chikungunya
An Alphavirus disease, chikungu-

nya is one of three arthropod-borne viral 
pathogens that has managed to free itself 
from the typical zoonotic cycle involv-
ing reservoir vertebrates (eg, bats, birds, 
and dogs), establishing humans as its 
primary host. (Yellow fever and dengue 
fever are also nearly if not entirely exclu-

sive to humans.1) Chikungunya’s vector 
is the Aedes mosquito, widely distributed 
throughout the world, including most of 
the US. Over the centuries, chikungu-
nya has tended to cause major outbreaks 
and then recede. Its recent reemergence 
in the Caribbean in 2013 aff ected over 
300,000 individuals; spread to the 
Americas quickly followed. In 2014, 
232 US cases of imported chikungunya 
were reported.

“Chikungunya” means to become 
contorted, which characterizes its 
typical presentation of fever, chills, and 
severe arthralgias that can persist well 
past the acute phase.17 Patients may also 
experience rash; epistaxis; headache; low 
back pain; hemorrhagic, neurologic, 
and ocular complications; and organ 
failure.15,17

In its acute phase, patients may com-
plain of ocular pain and photophobia. 
Common ocular presentations of chi-
kungunya include uveitis with pigment 
dispersion over the corneal endothelium 
and retinitis (Figure 2). Conjuncti-
vitis, optic neuritis, and other ocular 

conditions have also been reported.17 

While most ocular manifestations are 
self-limited, optic neuritis may result in 
permanent vision loss.15

Dengue Fever
Dengue virus—a mosquito-borne 

Flavivirus with a primate reservoir—
causes dengue fever, a leading cause 
of illness and death throughout the 
tropics and subtropics.1 Dengue fever 
is characterized by fever, headache, 
thrombocytopenia, and dengue shock 
syndrome.  

Patients with ocular involvement 
may complain of abrupt loss of vision, 
fl oaters, or central scotoma. Examina-
tion may reveal subconjunctival or reti-
nal hemorrhages, chorioretinitis, optic 
neuritis, foveolitis, or other fi ndings.15

Leptospirosis
Leptospirosis, caused by a water-

borne spirochete Leptospira, is among 
the most widespread zoonoses in the 
world; and its incidence is increasing. 
Proximity to its reservoirs—cattle, 
pigs, dogs, rodents—and soil and wa-
ter contaminated by urine from these 
animals increases risk for leptospirosis 
infection. Leptospirosis rates tend to 
increase following hurricanes, typhoons, 
and earthquakes. Several hundred 
emergent cases in the US resulted in a 
return of leptospirosis to the Center for 
Disease Control’s reportable diseases 
list in 2013.14

Leptospirosis is a nonspecifi c fe-
brile illness characterized by headache, 
arthralgias, and fatigue. Th e spectrum 
of severity is wide: some cases are sub-
clinical or mild, while others are com-
plicated by multiorgan failure and are 
life-threatening.18 Nongranulomatous 
anterior or pan uveitis occurs in 40% of 
systemic leptospirosis patients and may 
present up to a year after acute illness.19

Hypopyon, optic disc edema, retinal 
vasculitis, and membranous vitreous 
opacities are important diagnostic indi-
cators (Figures 3 and 4). Unlike the viral 
illnesses discussed above, leptospirosis 
can be treated with antibiotics (intra-
venous penicillin or oral doxycycline).17

FiGure 2 Pigmented keratic precipitates in 
Chikungunya anterior uveitis.

FiGure 1 Fundus fi gure showing multifocal 
retinitis patches along with superfi cial 
hemorrhage, arteritis, and macular star.
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unusual and/or reportable pathogens 
are suspected.

Patients with viral infections such as 
dengue, chikungunya, or WNV require 
supportive care and antiinfl ammatory 
agents to reduce the risk for infl am-
mation-induced scarring. Patients with 
leptospirosis will require antimicrobial 
in addition to antiinfl ammatory treat-
ment. Knowing the pathogen also helps 
us look for and treat disease sequelae, 
such as cataract development following 
leptospirosis uveitis or the very painful 
and potentially blinding retinal vascu-
lar occlusions that can follow WNV 
infection.

Sivakumar R. Rathinam, PhD, is professor of 
ophthalmology and head of the uveitis service at 
Aravind Eye Hospital in Madurai, India. She states 
that in the past 12 months, she has not had a � nancial 
relationship with any commercial organization that 
produces, markets, resells, or distributes healthcare 
goods or services consumed by or used on patients. 
Medical writer, Noelle Lake, MD, assisted in the 
preparation of this article.
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Diagnosis and management
In all these conditions, identifying 

the causative organism is critical for 
managing patients, controlling out-
breaks, and preventing further spread. 
If an outbreak is detected, public health 
measures may include identifying the 
specifi c reservoir (eg, WNV in birds), 
controlling the vector (eg, reducing 
mosquito populations), protecting at-
risk populations (eg, providing rubber 
shoes to farmers to prevent leptospiro-
sis), vaccinating livestock (eg, against 
leptospirosis), and cautioning the public.

Exotic infection should be consid-
ered among patients presenting with eye 
complaints and/or fi ndings following 
mild to severe systemic illness. (Th ere 
may be a longer gap in the case of lep-
tospirosis.) History of travel, outdoor 
activities (water sports, swimming in 
natural bodies of water, hiking in for-
ested areas, camping), animal exposure, 
exposure to stagnant water, mosquito 
and tick bites, and use of insect repel-
lents and mosquito nets should be elic-
ited. Vaccination, occupational, and past 
medical history may also provide clues.

Serologic and molecular tests for 
viral and bacterial pathogens are widely 
available in the US; both may be ordered 
to make the diagnosis. Virus isolation 
may also be useful. Have a low threshold 
for testing, since presentations are highly 
variable and signs may be vague and 
overlap with more common conditions. 
Consultation with infectious disease 
specialists should be considered when 

FiGure 4 Vitreous clouding and freely 
fl oating veil-like vitreous membranes over the 
optic disc.

FiGure 3 Hypopyon and pearly white 
cataract in leptospiral uveitis in a young patient.
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 1. Which of the following 
has/have been implicated 
in the emergence of exotic 
infections outside of endemic 
regions?
 A.  Climate change
 B.  International travel
 C.  Global trade
 D.  All of the above

 2. Which of the following 
topical antibiotics is active 
against MRSA?
 A.  Ciprofloxacin
 B.  Trimethoprim
 C.  Vancomycin 
 D. Both B and C are true

 3. In the Dengue virus outbreak 
of 2009-2011 in southern 
Florida, these people were 
more likely to have acquired 
the disease:
 A.  Those with a birdbath 

and lush vegetation in the 
yard

 B.  Those who used air 
conditioning

 C.  Those who were never 
bitten by a mosquito

 D.  Those who used insect 
repellent

 4. Which of the following 
has NOT been shown to 
be a risk factor for ocular 
colonization with drug 
resistant organisms?
 A.  Asthma
 B.  Parenthood
 C.  Periocular skin disease
 D.  Advanced age

 5. Which of the following 
exotic infections is NOT 
transmitted by mosquitoes?
 A.  Dengue fever
 B.  Leptospirosis
 C.  Dirofilariasis
 D.  WNV

 6. In which of the following 
ways has the emergence 
of S. aureus resistance to 
methicillin paralleled the 
emergence of S. aureus 
penicillin resistance? 
 A.  Resistance increased 

as selective pressure 
increased

 B.  Resistance to both 
agents is encoded on the 
mecA gene

 C.  Community-acquired 
resistance preceded 
hospital acquired 

 D.  All of the above are true

 7. Nongranulomatous anterior 
or pan uveitis occurs in 
40% of patients with which 
systemic infection?
 A. Leptospirosis
 B. Dengue fever
 C. WNV
 D. Chikungunya

 8. Which of the following 
strategies can be expected to 
reduce MRSA emergence 
and/or spread?
 A.  Handwashing between 

patients
 B.  Treating ocular 

infections with agents 
with MRSA coverage 
for an adequate length of 
time

 C.  Consistent disinfection 
of clinical surfaces

 D.  All of the above are 
true

 9. What proportion of patients 
with WNV experience 
neuroinvasive (including 
ocular) symptoms?
 A.  10%
 B. 5%
 C.  Less than 1%
 D.  Almost 100% 

 10. Which of the following is 
true of the ARMOR study?
 A.  It was designed to 

track rates of MRSA and 
MRSE

 B.  It uses active 
surveillance methodology

 C.  It tracks susceptibility 
rates among ocular 
pathogens across multiple 
US centers

 D.  None of the above is 
true 


