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Patients on immunosuppressive medication for systemic or ocular inflammatory 
conditions, or who are immunocompromised due to chemotherapy, AIDS, or other reasons, 
are at heightened risk of ocular infection and present unique challenges to clinicians. 
Since infections in immunosuppressed patients may present atypically and potential 
pathogens are wide-ranging, we in the eyecare community do well to learn from one 
another’s experiences in order to avoid pitfalls of diagnosis and management speci� c to 
this population.

FIGURE 1 Atypical presentation of HSV keratitis 
associated with corneal transplantation. (Image 
courtesy of Dr. Galor.)
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3. Describe the shifting trends in the epidemiology 
of herpes zoster.

4. Educate and advise eligible patients to 
encourage adoption of zoster vaccine.
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Patients with compromised immune 
function, related to disease or treatment, 
are no longer rare in the general popula-
tion or in our ophthalmology practices. 
About 33,000 patients receive corneal 
transplants each year in the US, all of 
whom require local immunosuppressive 
therapy for life.1 A similar number of 
patients—about 33,600 in 2016, up 
from about 25,400 in 2003—undergo 
solid organ transplantation annually in 
the US and require lifelong systemic 
immunosuppression.2 

An estimated 1.1 million individuals 

are living with HIV infection in the US; 
and about 37,000 new HIV infections are 
reported each year.3 An estimated one in 
three individuals will have a cancer diag-
nosis at some point in their lives, and a 
substantial proportion will receive treat-
ment with immune-suppressing chemo-
therapy.4 Immunosuppressive therapy 
is also the cornerstone of treatment for 
in� ammatory uveitis, autoimmune ar-
thritis, systemic lupus erythematosus, 
and many other autoimmune diseases. 

All of the above conditions place 
patients at increased risk for ocular in-

fection, with risk varying between and 
within these categories. For example, 
patients on an immunomodulator for 
the treatment of rheumatoid arthritis 
(RA) are only relatively immunosup-
pressed compared with those receiving 
more intensive anti-graft rejection or 
chemotherapeutic regimens. Patients 
with known HIV infection that is well 
controlled are at low risk for infection; 
whereas patients with unknown status or 
more advanced AIDS are at signi� cantly 
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STATEMENT OF NEED
The world of ocular viral and bacterial infection is continuously 
in fl ux: global travelers spread viruses and bacteria to new 
places; microorganisms exchange genes that affect resistance 
and virulence; and new medical procedures (eg, intravitreal 
injections) create new opportunities for ocular infection. 
For these and other reasons, diagnosis and treatment continue 
to be challenging. For example, viral infections may be mis-
diagnosed as bacterial and therefore treated incorrectly. And 
as ongoing surveillance studies confi rm, antibiotic resistance 
is increasing steadily among common ocular pathogens and 
multidrug resistance is widespread, putting old treatment 
paradigms into question.1,2 
In order to make sound, evidence-based decisions, clinicians 
must be informed of the development of new and potentially 
more accurate in-offi ce and laboratory-based techniques for 
the diagnosis of ophthalmic infection, including how to distin-
guish between viral and bacterial infections.3,4 
With respect to treatment, clinicians need to understand 
current resistance patterns, the pharmacokinetics and phar-
macodynamics of ocular antimicrobials for specifi c infectious 
threats, and the ways that newer agents—including those with 
new vehicles and those that combine antiviral and antibacte-
rial therapies—can be optimally used.5-7 Beyond approved 
therapeutic applications, an emerging body of research is 
accumulating data on the off-label use of antibiotics in bacterial 
keratitis and antimicrobial prophylaxis for ocular surgery.8,9 
Finally, managing infections caused by exotic or rare pathogens 
(fungal, amoebic, atypical) may require unfamiliar diagnostic 
and treatment modalities.10

Topics in Ocular Antiinfectives aims to address the evolving 
challenges described above, helping ophthalmologists main-
tain competencies and narrow gaps between actual and opti-
mal clinical practice by providing updated information about 
prevalence patterns and diagnostic and treatment strategies. 
As an enduring resource, this ongoing series will support physi-
cians who desire to make evidence-based antiinfective choices 
across a range of ophthalmic clinical and patient settings. 
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higher risk. And, as illustrated in one 
of the upcoming cases, patients with 
a history of IV drug use or indwelling 
central IV catheter are at risk for infec-
tion by pathogens which rarely infect 
individuals with no such history. 

Diagnostic Workup
In evaluating patients, it is import-

ant to inquire about medical history 
(including hospitalizations and surgical 
interventions), ocular history, and med-
ications, in order to uncover clues about 
immune status and risk factors for infec-
tion, and to be able to create an appro-
priate di� erential diagnosis. Immuno-
competent patients, for example, are more 
likely to be a� ected by common condi-

tions, or, in the case of infections, more 
common pathogens (although of course, 
there are many exceptions). Immunode-
� cient patients, on the other hand, are 
more likely to present with infectious 
(vs in� ammatory) pathology, develop 
uncommon conditions, or demonstrate 
atypical presentations of common con-
ditions. Infection with rare or atypical 
pathogens is more common among 
patients with suppressed immunity.

� us, a workup for an in� amed eye 
in an immunosuppressed patient requires 
a shift in thinking: a di� erential diag-
nosis should be broader, more inclusive 
of rare conditions (including those that 
one might not otherwise consider in light 
of the patient’s presentation), and more 

weighted toward infectious causes. In 
patients suspected of having an infection 
(basically all symptomatic immunosup-
pressed patients, until proven otherwise), 
cultures should be obtained for both 
common and uncommon pathogens. 

� e following brief case studies con-
tain key learnings from my years work-
ing predominantly with immunosup-
pressed patients as a corneal specialist.

CASE ONE: Infl ammation vs 
Infection

Early in my career, a woman being 
treated with methotrexate for RA pre-
sented with a painful red eye and scleral 
melt, and was immediately diagnosed 
with necrotizing scleritis. Nothing in her 
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CORE CONCEPTS 
➤ Local or systemic 

immunosuppression increases 
risk for ocular infection.

➤ Ocular infection in immunosup-
pressed patients may:
• present with typical or atypical 

fi ndings;
• be associated with little or no 

infl ammatory response;
• be caused by a wide range 

of pathogens, including rare 
pathogens; and

• be indistinguishable from 
non-infectious infl ammatory 
pathology.

➤ Know patients’ medical, surgical, 
and ocular histories; keep 
medication lists current.

➤ Culture broadly when working 
up possible infection in 
immunosuppressed patients.

➤ Do not increase 
immunosuppressive therapy until 
infection is ruled out.

➤ Refer for comprehensive ocular 
culture whenever necessary.

➤ Be persistent. Increase efforts to 
diagnose an infection/isolate a 
pathogen in patients with poor 
response to therapy.

CASE ONE TAKEAWAYS 

• Think of infection, even when an in-
fl ammatory cause seems more likely
– Remember that patients with altered 

immunity often present with unchar-
acteristic signs and symptoms

• Obtain Gram stain and cultures
– Plate on blood, chocolate, and 

Sabouraud agar looking for bacterial 
and fungal pathogens 

– If your clinic is not equipped to 
culture broadly, refer

• Try to wait at least 24 hours for ini-
tial culture results prior to deciding a 
course of action
– This is especially important if 

planned treatment involves increas-
ing immunosuppression on the pre-
sumption of an infl ammatory cause

CASE TWO TAKEAWAYS 

• Again, keep the differential broad 
and inclusive

• Consider viral infection in patients 
with epithelial defects, especially if 
locally immunosuppressed
– Patients with no history of herpetic 

keratitis or labialis may have a fi rst 
episode of HSV or other viral infec-
tion following transplantation12 

• Remember that presentations in 
the locally immunosuppressed eye 
often look different compared to the 
same infection in immunocompetent 
patients
– Our patient’s corneal ulcer lacked 

a classic dendritic pattern, which 
delayed his diagnosis 

• Persist in searching for a cause
– Identifying viral keratitis early—in 

immunosuppressed or immunocom-
petent patients—is ideal in order to 
prevent scarring

– But even when diagnosis is delayed, 
appropriate antiviral therapy may 
succeed in preserving visual acuity 

history or exam suggested infection—eg, 
no history of ocular trauma and no exu-
date on exam. Since about 90% to 95% 
of scleritis cases in patients with RA 
are in� ammatory, and methotrexate is 
a relatively weak immunosuppressive 
agent, my plan was to start corticosteroid 
rescue therapy in an e� ort to stop the 
in� ammation I presumed was underly-
ing her scleritis.5,6 My mentor, however, 
suggested we rule out an infectious cause 
before intervening, as the clinical pic-
tures of infectious and immune-medi-
ated scleritis may be indistinguishable.5

� e next day, ocular cultures came 
back positive for Pseudomonas aeruginosa, 
the most common cause of infectious 
scleritis. 

Comment on CASE ONE 
While systemic immunosuppression 

is a well-known risk factor for atypical 
ocular infection, local immunosuppres-

sion may also increase risk. For example, 
there has been at least one reported 
case of cytomegalovirus retinitis—the 
most common opportunistic ocular 
infection associated with AIDS—in 
association with � uocinolone acetonide 
Retisert® (Bausch + Lomb, Rochester, 
NY) intravitreal implant, a long-term 
corticosteroid-eluting device indicated 
for treatment of chronic noninfectious 
uveitis.7,8 In addition, viral retinitis can 
occur in patients following periocular 
and intraocular corticosteroid injections, 
as well as after steroid implants such as 
the � uocinolone acetonide.9 

CASE TWO: An Unusual 
Presentation 

A patient recovering from his second 
corneal transplant and receiving local 
immunosuppressive therapy was found 
to have a large corneal epithelial defect, 
but no corneal in� ltrates, on slit lamp 
exam. � e patient had been seen in an 
emergency room for his symptoms and 
placed on high-dose antibiotics.

Our di� erential at that point in-
cluded graft rejection, which is not 
uncommon with repeat corneal trans-
plantation.10 We were also concerned 
about the potential for toxicity related 
to high-dose antibiotics, and bacterial 
or fungal infection due to baseline im-
munosuppression (although his lack of 
in� ltrates argued against that diagnosis). 
Bacterial and fungal cultures were per-
formed, antibiotics were maintained, and 
his corticosteroid dose was increased. 

After failing to respond to broad- 
spectrum antibiotics and increased 
immunosuppression, he was treated with 
amniotic membrane transplantation, 
autologous tears, and other therapies 
directed at the possibility of underlying 
nerve damage, or neurotrophic keratitis, 
which might be inhibiting healing.11 
Repeat cultures remained negative for 
bacterial or fungal pathogens. 

After several months of poor heal-
ing, someone thought to culture for viral 
infection, which came back positive 
for herpes simplex virus 1 (HSV-1). 
Healing was noted within one week 
on appropriate antiviral therapy, and 
the patient ultimately recovered 20/40 
vision, despite a corneal scar (Figure 1).  

Comment on CASE TWO 
Bacterial keratitis is another exam-

ple of an infection which can take on 
an unusual appearance in the immuno-
suppressed eye. In immunocompetent 
hosts, bacterial epithelial keratitis is 
typi� ed by marked redness, ulceration, 
and often necrosis, imparting a char-
acteristic soupy appearance to the eye. 
In immunosuppressed hosts, however, 
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FIGURE 2 Candida endophthalmitis in 
patient with history of IV drug use. (Image 
courtesy of Dr. Galor.)

FIGURE 3 Iritis caused by Mycobacteria 
tuberculosis in an immunocompetent 
patient. (Image courtesy of Dr. Galor.)

CASE THREE TAKEAWAYS 

• Keep high index of suspicion for 
infectious etiologies
– As a rule of thumb, among 

immunocompromised hosts, 
etiology should be considered 
infectious until proven otherwise

• Ask about risk factors for infection
– Knowing patients’ immune status is 

sometimes not enough 
– Inquire about recreational drug 

use and prior hospitalizations and 
procedures

• Skin is an important barrier to 
infection
– Indwelling IV catheter or IV drug use 

can allow commensal skin fl ora to 
gain access to the blood and spread 
to the heart and distant organs

• Again, do not expect classic clues in 
immunocompromised patients
– Typically fulminant and rapidly pro-

gressive infections, such as bacterial 
or fungal endophthalmitis, may 
present with subtle symptomatology 
and a slowly progressive time course

GALOR REFERENCES continue on page 8

infection at the same site and by the 
same pathogen, for example, Strepto-
coccus viridans, may appear as scattered, 
gray-white, needle-shaped deposits 
in the corneal stroma in an otherwise 
white, quiet eye.13 It is important that 
clinicians not be fooled by the relatively 
benign appearance of infectious crys-
talline keratopathy, as it is potentially 
sight-threatening and requires aggres-
sive antibacterial treatment. 

CASE THREE: An Indolent 
Course

A patient with HIV infection and 
history of IV drug use presented to our 
clinic with a 6-month history of waxing 
and waning visual changes. He was on 
highly active anti-retroviral therapy; 
and CD4 counts were in at the low end 
of normal. Ocular examination was 
suspicious for endophthalmitis. 

As always, we considered infectious, 
in� ammatory, and neoplastic causes. 
Vitreous tap on two occasions yielded no 
growth; however, because we remained 
highly suspicious of an infectious 
etiology, a vitrectomy was performed, 
and cultures were positive for Candida
species (Figure 2).

Comment on CASE THREE 
In addition to increasing risk for 

endogenous endophthalmitis and HIV 
infection, as demonstrated by this case, 
injection drug use increases risk for talc 
and particulate embolic retinopathy and 
ophthalmic manifestations of endocar-
ditis.14 In addition to Candida, fungal 
pathogens of Aspergillus and Fusarium 
species, and bacterial pathogens of 
Bacillus, Staphylococcus, and Pseudo-
monas species, are commonly isolated 
from patients with IV drug-associated 
endophthalmitis.14,15 Other factors that 
may predispose patients to endoge-
nous endophthalmitis include diabetes 
mellitus, chronic renal failure, chronic 
indwelling catheter, total parenteral nu-
trition (TPN), and other invasive med-
ical procedures.14 Even among patients 
with signi� cant risk factors, endogenous 
endophthalmitis is a rare occurrence.14 

Of note, taking a non-judgmental 
attitude goes a long way toward eliciting 
honest responses from patients when 
inquiring about risk factors such as drug 
use. I tend to approach the conversation 

by saying, “I ask about drug use in ev-
eryone with these � ndings; this is not a 
judgement.”

Conclusion
It bears mentioning that patients 

with normal immune function and no 
known risk factors may also develop 
atypical or unusual ocular infections. I 
recall a patient with persistent bilateral 
iritis, presumed to be inf lammatory, 
who presented to our clinic after poor 
response to long-term corticosteroid 
treatment. Despite having no relevant 
travel history, no known tuberculosis 
(TB) exposure, and normal immune 
function, she tested positive with Quan-
tiFERON®-TB (Qiagen) and responded 
well to anti-TB treatment (Figure 3). 

In summary, a wide range of infec-
tious agents—viral, bacterial, fungal, 
or amoebic—may infect the eye; and 
immunocompromised patients are at 
increased infectious risk relative to the 
general population. As eyecare provid-
ers, we do well to consider the possibil-
ity of infection in immunocompetent 
and, especially, immunocompromised 
patients who present with classic (ie, 
in� ammatory) and/or atypical symp-
toms and signs. In particularly puzzling 
cases, it may sometimes be useful to 
request consultation with a colleague 
in ophthalmology or infectious diseases.
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Long-term Management of Herpes 
Zoster Ophthalmicus

CORE CONCEPTS 
➤ Herpes zoster is a common 

disease in the US, with 1 
million new cases occurring 
each year.

➤ Almost all Americans over 
the age of 40 carry latent 
VZV and are at the risk of 
developing herpes zoster; the 
number of cases are highest 
in the age group from 50 to 
59 years.

➤ Herpes zoster is a risk to not 
only immunocompromised 
patients but also healthy, 
immune-competent 
individuals.

➤ HZO, which accounts for 
about 20% of all herpes 
zoster cases, can lead to 
vision loss and other serious 
complications, such as PHN.

➤ Chronicity and recurrence 
increase the risk of visual 
morbidity caused by HZO. 
Despite adequate and timely 
initial antiviral treatment, the 
risk of recurrent zoster eye 
disease goes up with time.

➤ In addition to immediate, 
high-dose antiviral treatment, 
use of low-dose, suppressive 
antiviral medication in the 
longer-term may reduce 
complications of HZO.

➤ Routine use of zoster vaccine 
is recommended for people 
aged 50 years and above to 
prevent recurrence of herpes 
zoster.

Elisabeth J. Cohen, MD

Herpes zoster, a common disease among 
older adults, often affects the eye and 
causes serious complications and sequelae 
leading to visual and systemic morbidity. 
Suppressive antiviral treatment may 
reduce the recurrence and improve the 
long-term outcome of zoster eye disease. At 
present, however, the only certain way to 
reduce herpes zoster and its threat to vision 
and health is vaccination. 

Herpes zoster (ie, shingles) is a 
neurocutaneous disease caused by the 
varicella zoster virus (VZV), one of eight 
herpesviruses known to infect humans. A 
unique characteristic of the herpesvirus 
family is the ability to establish latency 
and cause recurrent infection in speci� c 
tissues. Zoster virus shares many genomic 
features with herpes simplex virus (HSV) 
1 and 2; the three herpesviruses have 
similar sites of latency: sensory ganglia. 
After the initial infection, which usually 
happens before the age of 10 and mani-
fests clinically as chickenpox, VZV goes 
dormant in the trigeminal and dorsal root 
ganglia. Later in life, the virus can reac-
tivate to produce herpes zoster, an active 
unilateral infection in the corresponding 
dermatome along the affected nerve.

The ophthalmic form of herpes 
zoster, known as herpes zoster ophthal-
micus (HZO), is a signi� cant cause of 
ocular morbidity. Resulting from VZV 
reactivation that a� ects the ophthalmic 
branch (V1) of the trigeminal nerve, 
HZO can a� ect any tissues of the eye 
and its adnexa. In about 50% to 70% of 
cases, HZO involves the globe, increas-
ing patients’ risk for vision-threatening 
complications such as keratitis, uveitis, 
cataract, and glaucoma.1 

Epidemiological Trends
Herpes zoster is more common 

than many people realize. Currently, 
an estimated 1.2 million new cases of 

zoster occur annually in the US, about 
20% of which are HZO.2 It is estimated 
that every one in three Americans will 
be a� ected by herpes zoster during their 
lifetime.3,4 For reasons still unclear, the 
incidence of herpes zoster in the US 
has demonstrated a steady rise since 
the 1940s. A recent population-based 
study found a more than 4-fold increase 
in herpes zoster rates for all age groups 
over the past 60 years.5

Some attribute this change to the 
varicella vaccine, based on the notion 
that vaccination against chickenpox 
has the potential to reduce exposure 
and limit the maintenance of cellu-
lar immunity against herpes zoster.6

Increasing rates of shingles, however, 
began far before the introduction of 
the chickenpox vaccine in 1996, sug-
gesting that vaccination is unlikely the 
cause of the trend.4,5,7,8 Additionally, the 
increase of zoster incidence appears to 
be a global trend, occurring in not only 
the US but also in European countries 
where routine varicella vaccination is not 
widespread, such as France and the UK.

In the US, almost everyone over the 
age of 40 has a history of chickenpox—
whether they remember it or not—and 
carries the latent virus.3 This means 
that all older Americans are at risk for 
herpes zoster. Many people mistakenly 
believe that healthy individuals are not 
at risk of herpes zoster. While it is true 
that immunocompromised patients have 
a higher incidence and greater severity 
of disease, the vast majority of patients 
with zoster are in fact not immuno-
compromised.4 � e incidence of zoster 
increases with age, but, contrary to the 
widely held misconception that herpes 
zoster is a disease of the elderly, the 
highest number of cases occur in people 
in their 50s.9-11 � e mean age of zoster 
onset, according to a study by the Cen-
ters for Disease Control and Prevention 
(CDC), was 52 years.12 � e age of HZO 
onset is decreasing as well, with the 

mean age upon presentation dropping 
from above 60 years to lower than 50 
years in the past decade.13,14 

Cell-mediated Immunity
� e reasons why VZV reactivates 

to produce herpes zoster are not well 
understood.  

Presumably, VZV-speci� c cell-me-
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 FIGURE 1 HZO in V1 distribution. (Courtesy 
of Dr. Cohen.)

diated immunity protects people from 
recurrent infection, and the risk for 
zoster may increase when that immu-
nity weakens. � is is supported by the 
fact that herpes zoster tends to be more 
common and severe in patients with 
impaired cellular immunity due to 
diseases or use of immunosuppressing 
medications. However, this does not 
explain why the disease—in the eye 
or elsewhere—occurs in healthy and 
immunologically competent individuals 
most of the time, or why the speci� c 
immunity against VZV declines with 
age. What is also puzzling is that VZV 
reactivation is almost always localized 
to the unilateral distribution of no more 
than one or two nerves, despite the 
presence of the latent virus in di� erent 
groups of ganglia. Unless the patient’s 
immune system is severely compromised 
or suppressed, the cutaneous eruptions 
rarely occur systemically.    

Although many questions remain, 
various triggers of herpes zoster have 
been identi� ed. Some of these are well 
known, such as increasing age, compro-
mised immune function, and female sex. 
Other lesser-known risk factors include 
previous zoster, diabetes, asthma, and 
acute kidney disease.15-18 An unexpected 
risk factor that has been recognized most 
recently is statin use, which was reported 
to be associated with a 13% increase in 
the risk of developing zoster.19 In this 
case-control study of 145,000 herpes 
zoster cases in the UK, patients on high 
doses of statin had twice the increased 
risk (27%); the heightened risk dissipat-
ed with increased time since use of the 
lipid-lowering drug, suggesting a casual 
e� ect. Because statin are widely used 
drugs, this � nding supports vaccina-
tion against herpes zoster in all eligible 
individuals. 

Diagnosis
Clinical diagnosis of HZO is fairly 

straightforward in the presence of the 
typical unilateral, painful zoster rash 
on the forehead and eyelid, in V1 dis-
tribution (Figure 1). In particular, skin 
lesions on the tip of the nose (Hutchin-
son’s sign) indicate that the nasociliary 
branch of the ophthalmic nerve is af-
fected, though ocular involvement can 

occur without the sign. 
� e diagnosis of zoster, however, 

can be challenging in cases where acute 
pain precedes cutaneous eruptions. In 
a recent study, about three-quarters of 
emergency room patients with zoster 
had only pain upon presentation and, 
as a result, were misdiagnosed until the 
onset of a rash.20 In such cases, a tip-o�  
to the diagnosis of zoster is the quality 
of the pain: in herpes zoster, the pain is 
always unilateral, moderate to severe, 
and often described as “stabbing, burn-
ing, shooting, or throbbing.”

Pain that persists beyond 90 days 
after rash onset is diagnosed as post-
herpetic neuralgia (PHN), which is the 
common complication of herpes zoster. 
Postherpetic neuralgia can last years, 
and the pain may be very severe and 
debilitating. Patients with HZO are 
more likely to have PHN than other 
zoster patients.21,22 Other risk factors 
for this chronic pain syndrome include 
older age and more severe pain and rash 
in the acute phase of HZO. Overall, 
PHN occurs in about one-third of HZO 
patients with eye involvement, mostly 
aged 65 years and older. 

Antiviral Treatment 
� e standard of care for patients 

with HZO has not changed much in the 
past 20 years: high-dose oral antivirals 
(valacyclovir 1000 mg TID, famciclovir 
500 mg TID, or acyclovir 800 mg � ve 
times daily) for 7 to 10 days. High-dose 
antiviral treatment, if used within 72 
hours of disease onset, reduces viral 
shedding, shortens the duration of pain 
as well as the rate (from 50% to 30%) and 
severity of chronic ocular complications. 
All patients with herpes zoster should 
therefore be given antiviral treatment 

as soon as possible, even though it does 
not reduce PHN.

In a signi� cant portion of patients, 
HZO is chronic (persistent active dis-
ease over 90 days) or recurrent (after 
being quiet o�  meds for 3 months), both 
of which can contribute to permanent 
loss of vision. One recent study found 
chronic disease in more than 20% of 
HZO patients and an increasing in-
cidence of recurrent disease over time 
(8% at 1 year and 31% at 6 years).23 Even 
well-treated patients may develop recur-
rent or chronic zoster eye disease, and 
the risk certainly increases for patients 
who have keratitis or uveitis.

Currently, there is no standard 
approach to the treatment of recurrent 
and chronic HZO. Recent evidence 
shows that chronic active VZV in-
fection contributes to chronic zoster 
eye diseases such as keratitis and iri-
tis (Figure 2),24,25 and many corneal 
specialists use low-dose, prolonged 
antiviral treatment for prevention and 
treatment of ocular disease caused by 
VZV. � e Herpetic Eye Disease Study 
(HEDS) has demonstrated that long-
term antiviral suppression is bene� cial 
in reducing recurrent HSV eye disease 
and improving clinical outcome,26,27

but strong evidence is still lacking for 
HZO. Earlier this year, the Zoster Eye 
Disease Study (ZEDS), a 5-year mul-
ticenter randomized controlled clinical 
trial with a similar design to the HEDS 
Acyclovir Prevention Trial, was initiated 
to evaluate the e� ect of double-masked 
valacyclovir 1000 mg daily in reducing 
complications of HZO (ocular diseases 
and PHN) compared to placebo. If 
successful, the study would provide us 

FIGURE 2 Dendriform epithelial keratitis in 
a patient with HZO. (Courtesy of Christopher 
Rapuano, MD, at Wills Eye Hospital, 
Philadelphia, PA.)
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the � rst of guidance for prevention and 
treatment of recurrent and chronic eye 
disease due to HZO.  

Vaccination: A Long-term 
Preventive Approach 

� eoretically, it is possible for clini-
cians to identify patients that are more 
likely to develop zoster ocular disease 
with an understanding of the risk. 
Herpes latency and reactivation triggers, 
however, are complicated and di²  cult 
to study, as proved by the failure of the 
HEDS to identify signi� cant risk factors 
for recurrence of HSV eye disease. 

A more practical approach, perhaps, 
is to prevent occurrence of herpes zoster 
altogether through vaccination. Once a 
patient develops zoster eye disease, even 
the best care may not prevent its chronic-
ity and/or recurrence. Since e� ective and 
well-tolerated therapies for the chronic 
or recurrent disease are still lacking, 
preventing the disease before it occurs 
with zoster vaccine seems the best option 
available to reduce the risk for vision loss. 

� e herpes zoster vaccine was � rst 
approved by the FDA for immunocom-
petent adults over the age of 60 in 2006 
and then approved for people between 
the ages of 50 and 59 in 2011. Although 
routine use of the vaccine in patients 
under the age of 60 years is still not rec-
ommended by the CDC, the decreasing 
age of zoster onset is strong evidence 
for the need to lower the recommended 
vaccination age to less than 60 years. In 
a recent policy statement, the American 
Academy of Ophthalmology (AAO) 
recommended use of the zoster vaccine 
in immunocompetent people aged 
50 years and older on account of the 
vaccine’s demonstrated e²  cacy, the de-
creasing age at disease onset, high num-
bers of cases in the age group of 50 to 59 
years, and zoster’s ability to cause sig-
ni� cant visual and systemic morbidity.28

Until now, the zoster vaccine has 
remained severely underused. In 2015, 
estimated herpes zoster vaccination cov-
erage was about 31% for patients aged 
60 and above.29 To protect patients from 
the potential harm of herpes zoster, it 
is important to urge all eligible patients 
to avail themselves of the vaccine. � e 
responsibility of patient education and 

counseling falls upon not only primary 
care physicians but also ophthalmolo-
gists and other doctors.
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1.  Which of the following age 
groups has the greatest number of 
herpes zoster cases?
A.  Under 10 years
B.  20-30 years
C.  50-59 years
D. Over 80 years

2. Which of the following best 
describes crystalline keratopathy?
A.  Infectious keratitis in 

immunosuppressed host
 B.  In�ammatory-mediated 

deposition of mineral complexes
 C.  Leading hereditary indication 

for corneal transplantation
 D. All of the above

 3. Infections in immunosuppressed 
patients:
A.  Always present atypically
 B.  May be caused by common or 

uncommon pathogens
 C. May be indistinguishable from 

noninfectious in�ammatory 
conditions

 D. B and C

 4.  Which of the following is a 
risk factor for herpes zoster?
 A.  Female sex
 B.  Age
 C.  Use of a statin
 D. All of the above

5.  According to AAO’s policy 
statement, the recommended age 
for routine zoster vaccination for 
immunocompetent adults is:
A.  40 years and above
B.  50 years and above
C.  60 years and above
D. 70 years and above

6. Which of the following is NOT 
associated with increased risk for 
ocular infection?
A.  Remote history of indwelling 

venous catheter for TPN
B.  Treatment with autologous 

serum tears
C.  Long-term topical ocular 

corticosteroid treatment
D. Short course chemotherapy 

7. Which of the following statements 
is true about herpes zoster?
A.  It is more common and 

severe in patients with 
immunocompromise

B. It is not a signi�cant risk to 
healthy individuals

C. It is a disease of the elderly 
D. It rarely involves the eye

8. Learnings from Case Two above 
include which of the following?
 A. Seek to isolate bacterial 

pathogens �rst; if negative, 
culture for fungi and viruses

 B. New onset herpetic keratitis 
may occur following corneal 
transplant

 C. Classic dendrite is present in 
a majority of herpetic keratitis 
cases, regardless of immune status

 D. All of the above

 9.  �e Zoster Eye Disease Study 
is designed to evaluate the e²cacy 
of which of the following therapy 
for HZO? 
 A. High-dose antiviral medication
 B. Prolonged low-dose antiviral 

medication 
 C. Zoster vaccine 
 D. Nonsteroidal antiin�ammatory 

drug 

 10. Which of the following pathogens 
has NOT been associated with 
IV-drug related endogenous 
endophthalmitis? 
 A.  Bacillus spp.
 B.  Candida spp.
 C.  M. tuberculosis
 D. Aspergillus spp.
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