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INTRODUCTION

eading causes of corneal
elated vision loss in both the
dustrialized world."** It is also one of
ations for corneal transplantation in the

manifestations of herpetic keratitis are caused by two
ypes of herpes infections, either herpes simplex virus (HSV)
or herpes zoster (HZ). Worldwide, an estimated 10 million
people have been affected by herpetic eye disease caused by
HSV. In the United States alone HSV is responsible for
approximately 20,000 new diagnoses and 28,000 reactiva-
tions annually."**** Additionally, HZ is estimated to afflict up
to 20% of the world population, and 10-20% of those cases
will have ophthalmic involvement.

The diagnosis of herpetic keratitis can be difficult which can
subsequently delay appropriate treatment. Some treatments
can exacerbate the effects of herpetic keratitis if used inap-
propriately. Newer diagnostic methods and therapies can
help to improve patient outcomes for this disease.

HERPES SIMPLEX VIRUS-INDUCED
HERPETIC KERATITIS

Incidence, Prevalence, and Etiology

Incidence

Of the various strains of herpes simplex viruses, HSV-1 is the
primary cause for ocular herpes infections. While ocular
infections from HSV-2 are uncommon, they are generally a
result of contact with infectious genital secretions. Initial
episodes of herpetic keratitis may begin at any age and recur-
rence is common.*

In a study by Jabs, it was estimated that there are approxi-
mately 50,000 combined new and recurrent cases of ocular
HSV disease annually in the United States."” The recurrence
rate of ocular HSV infection increases as the length of time
from the initial infection increases:*

° 20% at 2 years post-infection

° 40% at 5 years post-infection

° 67% at 7 years post-infection

Other herpetic keratitis studies conducted in Rochester,
Minnesota by Liesegang et al found that the most common
ocular presentation included involvement of the epithelium,
occurring in 63% of cases. Involvement of the stroma was
less common, with stromal keratitis occurring in 6% of cases.’

Prevalence

Most HSV infections are subclinical. Fifty to eighty percent of
adults are seropositive for HSV-1, and 20-40% of adults are
seropositive for HSV-2.% Herpes labialis (H. febrilis) affecting

the vermilion border of the lips is the most common form of
recurrent HSV-1, but 30% of genital HSV is also derived from
HSV-1 infection rather than the more common genital virus
HSV-2.2 It is estimated that throughout the world, more than
90% of humans have been exposed to HSV-1 and are
seropositive for it before age 50." ' Seropositivity may
underestimate true infection rate however. Recent studies
show that more than 95% of adults shed HSV-1 DNA in the
tears and saliva. Additionally, studies of cadavers show simi-
lar rates of HSV-1 positivity by polymerase chain reaction
(PCR) in the trigeminal ganglia.

Etiology

Recurrent ocular HSV infection is considered a reactivation of
the HSV virus previously lying dormant in the trigeminal gan-
glion. HSV may migrate down the nerve axon to produce a
lytic infection in ocular tissue. Often, patients develop an
ensuing ocular disease without ever having had a primary
ocular HSV infection.’ Evidence also suggests that the virus
may exist latently within corneal tissue, serving as another
potential source of recurrent disease.”” Immune-suppression
may have a role in activating herpes infections.” However,
theories of latent corneal HSV infection as a cause of recurrent
disease continue to be controversial.?

Symptoms

Patients with ocular herpes simplex manifestations may
present with the following complaints:*®
° Corneal pain
* Foreign body sensation
° Photophobia
* Blurred vision
¢ Lacrimation
° Redness around the eyes, forehead, and
possibly, the nose
° Corneal ulceration with or without dendritic
branching

Herpetic keratitis is typically unilateral but can also be bilateral.™
Ocular HSV can also manifest as a post-surgical adverse effect
(e.g., cataract, LASIK, corneal transplantation) even in
patients without a prior history of HSV.">' [Post-operative
management will be covered in a future issue of Ocular
Inflammation & Infection, Volume 1.]

HSV-1 infections can vary either because the virus is genetically
variable or because host resistance varies. Various isolates of
HSV-1 will cause large, medium or small dendrites. HSV-1 DNA
that creates epithelial disease is different from HSV-1 DNA
causing stromal disease. The tendency for recurrences appears
to be a property of the particular genetic composition of the
virus.

Diagnosis
A clinical diagnosis of HSV keratitis is primarily obtained due
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on.’ HSV keratitis
inical infection. Primary
usually preceded by unilateral

vhich is characterized by vesicles on
, follicular conjunctivitis, and preauricular

ostic tests may confirm infection in some cases lacking
pical findings, but they are not readily available in all clini-
cal settings. One easily obtainable test is HerpChekTM
(DuPont), an enzyme immunoassay (EIA) that can be con-
ducted in a clinic or office. Other laboratory procedures that
may confirm a diagnosis of HSV keratitis and are typically
available in an outside commercial laboratory are listed in
Table 1.

Table 1.
Laboratory Procedures to Diagnose HSV
Keratitis.> 7151

Viral High sensitivity/specificity 108 hours for
Culture when culture is obtained positive results;
within several days of onset; 154 hours for

identifies HSV subtypes negative results

ELVIS Enzyme-linked viral inducible 24 hours
system is sensitive and specific;

with a negative test result, cell

culture is recommended to

confirm HSV

PCR allows detection of HSV 1 24 hours
& 2 DNA from a viral swab;

more sensitive than both cell

culture and EIA; does not

distinguish between latent or

active HSV infection; detects

only the target virus; does not

yield an isolate for further

testing

Polymerase
Chain
Reaction

Classification

HSV keratitis may be divided into 4 categories:*
¢ infectious epithelial keratitis
* metaherpetic keratopathy
* stromal keratitis

+ endotheliitis

Infectious Epithelial Keratitis

Infectious epithelial keratitis, the most common ocular HSV
disease, is a result of an active infection of the corneal epithe-
lium.*"® In a long-term study conducted by Jabs, epithelial
involvement was the most common ocular symptom of
infectious epithelial keratitis, occurring in 63% of episodes.’
It is characterized by vesicles, dendritic ulcers, and geograph-
ic ulcers. Although the vesicles are the earliest sign of active
viral replication in the corneal epithelium, they are rarely
seen during a patient’s first presentation. Patients with a his-
tory of HSV keratitis may develop vesicles without presenting
any clinical symptoms.’

A dendritic ulcer results from the coalescence of corneal vesi-
cles. It is the most common presenting symptom of HSV ker-
atitis.” While the dendritic ulcer is active, it shows a positive
fluorescein staining. The ulcer’s branching terminal bulbs,
linear shape, and swollen epithelial border stain brightly with
fluorescein, and its edges can be stained with Rose Bengal or
lissamine green.*'® When it is healing, the dendriform-shaped
epithelium is slightly raised and shows negative fluorescein
staining as the fluorescein forms a border around the ulcer.”

A geographic ulcer results when the infectious ulcer enlarges
and the shape is no longer linear. The scalloped or geographic
borders of a geographic ulcer distinguish it from the smooth
borders of a metaherpetic ulcer.*’® These manifestations are
due to multiplying virus and can benefit from antiviral therapy.

Metaherpetic Keratopathy

A non-infectious ulcer can occur with stromal damage
caused by a previous infection. Metaherpetic keratitis results
from an inadequate healing process rather than an active
herpes infection. It is characterized by impaired healing of
the corneal epithelium as a result of interrupted innervation
and decreased tear formation, or by damage to the stroma
over which the epithelium must heal. *'% This is commonly
seen in patients with repeated HSV infectious epithelial ker-
atitis and/or HSV disciform endotheliitis. Healing problems
can also result from damage to the basement membrane and
stroma during a previous infection episode.**'® Long-term
use of topical antivirals can exacerbate this condition.>'*

Early signs of metaherpetic keratopathy include irregular
patches on the corneal surface, reduction in corneal luster,
and punctate epithelial erosions.® These erosions may
advance to form a persistent epithelial defect, which can
ulcerate into the stroma and develop a gray-white opacifica-
tion‘3,10,11

A metaherpetic ulcer is generally oval-shaped with smooth
borders and commonly lies within the interpalpebral fissures,
located in the central or inferior paracentral corneal area.
Complications of metaherpetic keratopathy include stromal
scarring, neovascularization, necrosis, and perforation.?
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Unpreserved lubricants eyelid patching, bandage contact
lenses, and autologous serum may be used in the manage-
ment of metaherpetic keratopathy.’> Topical antivirals are of
little value in the absence of multiplying virus and may be
toxic. If metaherpetic keratitis is suspected, but the absence
of virus is uncertain, oral antivirals such as acyclovir can be
given. The drug will be secreted into the tears to minimize
ocular toxicity.

Stromal Keratitis

Stromal keratitis, involving the deeper layers of the cornea,
can result in corneal scarring and loss of vision." Stromal ker-
atitis develops in 25% of patients with epithelial disease."
The two primary forms of stromal involvement are presented
in Table 2.

Recurring episodes often result in the need for a corneal
transplant. While corneal stromal inflammation may be a primary
symptom of herpetic keratitis, it can also occur secondary to
infectious epithelial keratitis, metaherpetic keratopathy, or
endotheliitis.’

Destructive intrastromal inflammation created by necrotizing
stromal keratitis can cause thinning and perforation within a

. 3 7 . ]
Chronic sequelae of herpes simplex virus stromal keratitis.
Taken from: Chodosh |, Atlas of Ophthalmology. Edited by Richard Parrish I,
Richard K. Forster. Philadelphia, Current Medicine Group LLC, ©2000.

short period of time.*"°A possible risk factor for this develop-
ment includes the use of topical corticosteroids without
antiviral coverage.’’’ Immune stromal keratitis attacks the
inner layers of the cornea and can result in stromal scarring
or disciform edema.’

Topical corticosteroids with antiviral coverage may be used
to treat anterior stromal inflammation.® Ulcers that do not
respond to these measures may heal with tarsorrhaphy.’
Rigid gas-permeable contact lenses may be used to correct
irregular astigmatism resulting from chronic stromal keratitis
in spite of a small additional risk of recurrence.® A small
descemetocele or perforation in an inflamed eye may be
managed initially with tissue adhesive and a bandage

0O 11
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Etiology Symptom

Necrotizing  Viral replication in Dense stromal

Stromal stromal keratocytes infiltrate, ulceration,
Keratitis and severe host and necrosis; may
inflammatory response  resemble bacterial or
fungal keratitis
Immune Antibody-complement  Subepithelial haze
Stromal cascade that reacts to  and scarring; stromal
Keratitis a viral antigen within inflammation; focal,

the stroma multifocal, or diffuse
cellular infiltrates;
immune rings;
stromal infiltration
with or without neo-
vascularization;
ghost vessels at any
level of the cornea

Endotheliitis

Endotheliitis is characterized by keratic precipitates (KP),
overlying stromal and epithelial edema, and absence of stro-
ma infiltrate or neovascularization.’> While it has been prima-
rily considered an immunologic reaction to an antigen in
endothelial cells, speculation exists regarding the role of a
live virus.* Endotheliitis may occur several months to years
following an episode of infectious keratitis."" According to the
Jabs study, intraocular inflammation involvement (iritis or
uveitis) occurred in 4 % of ocular herpetic disease episodes.’

: - i S A
Conjunctivitis with a dendritic corneal ulceration due to HSV.
Taken from: Margileth A, Atlas of Infectious Diseases: Upper Respiratory and

Head and Neck Infections, Edited by Gerald Mandell (series editor), Itzhak
Brook. Philadelphia, Current Medicine Group LLC, ©2000.




Classification Symptom

A round area of corneal edema in a central
or paracentral region, overlying an area of
KP, with a clear demarcation between
involved and uninvolved cornea

Disciform

Diffuse Scattered KP and diffuse edema;
may stem from a previous disciform area
of involvement

Linear A sectoral or circumferential line of KP

progressing centrally from the limbus;
associated corneal edema is isolated to the
peripheral corneal stroma and epithelium;
may appear as either a straight pattern or
a more slowly spreading pattern

Disciform edema and diffuse edema are usually treated suc-
cessfully with corticosteroids. Incisional or laser corneal
refractive surgery can reactivate HSV keratitis, and are con-
sidered a relative contraindication for those with inactive ker-
atitis or a history of HSV disease. Case reports have docu-
mented that preoperative systemic antivirals can prevent
reactivation of HSV following refractive surgery.?

Contact lens wear should be reserved for an optical benefit
rather than for cosmetic purposes. Patients should know that
wearing contact lenses can lead to an increase in the risk of
secondary infection with HSV epithelial keratitis. Patients
should discontinue wearing contact lenses at the earliest
symptoms of a recurrence of HSV keratitis.?

Treatment

Treatment guidelines for herpetic keratitis have been pro-
posed by various authors but have not been universally
accepted. Considering the potentially disabling conse-
quences of infectious keratitis, immediate ophthalmic consul-
tation is critical. As most episodes of HSV epithelial keratitis
resolve spontaneously within three weeks, the primary treat-
ment objective is to minimize stromal damage and scarring.’

Antivirals

The National Institutes of Health’s Herpetic Eye Disease Study
Group (HEDS) organized several randomized, controlled clin-
ical trials to evaluate oral antiviral therapy and topical steroid
treatment for herpetic keratitis. Results of the HEDS studies
changed standards of practice by demonstrating the follow-
ing results: 17

© Oral acyclovir (400 mg bid) used to treat stromal
disease and iritis were not of any benefit.

* A prophylactic three-week course of oral acyclovir
was of no benefit in stopping the progression of
herpes epithelial disease to stromal disease.

* Patients on oral acyclovir had a 41% reduction in
recurrence rates of all forms of ocular HSV infection.

* Oral acyclovir reduced recurrences of HSV stromal
keratitis by 50% as long as therapy was continued.
There is no benefit once it is discontinued.

* Prednisolone steroid treatment, in conjunction
with an antiviral treatment, benefited acute
disease with no detriment during a six month
follow-up.

The HEDS data suggested that patients who have had a
recurrence, especially multiple recurrences, have a higher risk
for additional recurrences. During a recurrent episode, the
average length of active disease was 28.4 days and the aver-
age number of visits to an ophthalmologist was 5.9 per
episode." Given the documented reduction in recurrence
provided by oral acyclovir, the HEDS findings suggest that
the economic influence of HSV keratitis would decrease with
prophylactic acyclovir therapy in patients with frequent stro-
mal recurrences.' The risks of long-term therapy may out-
weigh the benefits in patients with epithelial disease.

The reduction of recurrences of stromal keratitis with
acyclovir suggests that viral replication does have a role in
stromal keratitis, although the comparative contributions of
viral replication and the immune response have yet to be
established.” One reason why oral acyclovir provides incom-
plete protection from recurrence is that viral spreading and
shed do occur. Surface HSV infection can be inhibited but
not HSV infection within the ganglia.’

Topical antiviral agents are the current treatment of choice
for treating HSV-induced herpetic keratitis. The specific regi-
men is based on manifestations and severity of the disease.
They can be started in the absence of a confirmatory HSV
culture or antigen as a protective measure.”*’

Topical trifluridine (trifluorothymidine, TFT, Viroptic®,
Monarch Pharmaceuticals) 1 % drops are often used 9 times
daily to treat epithelial herpes.” TFT therapy usually results in
97% healing within two weeks if no other aggravating fac-
tors are present. An antiviral derivative of thymidine, TFT
becomes incorporated into the DNA of both the virus and
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healthy cells leading to epithelial toxicity.” Long-term treat-
ment should be done under observation to monitor cytotoxicity.*

An alternative treatment for herpetic keratitis is acyclovir top-
ical ointment (Zovirax® 5%, GlaxoSmithKline, generic) that is
typically started five times daily with the dosage tapering off
once the healing process is obvious. Acyclovir ointment has
been used in Europe with some efficacy. However, patients
have not readily adopted this treatment due to blurred vision
and discomfort from the ointment.*

Other antivirals related to acyclovir are also used to treat her-
petic keratitis. Valacyclovir (Valtrex®, GlaxoSmithKline) is an
oral prodrug that converts to the active drug acyclovir to
lessen the symptoms of HSV keratitis.® It is preferred over oral
acyclovir since its improved absorption is much more reliable
in producing higher blood concentrations. Although the ini-
tial cost is more expensive than oral acyclovir, fewer doses
are required, thereby making absolute treatment costs com-
parable. It may be used in conjunction with a bandage lens
and unpreserved tears to treat late stage ulcers. It also offers
an alternative or adjunct for those patients who have difficul-
ties taking drops, such as children. Valacyclovir is also a drug
of choice for frequent recurrences or long-term treatment
due to its favorable safety profile.?*

Famciclovir (Famvir®, Novartis Pharmaceutical) is an oral gua-
nine analog prodrug that is converted into penciclovir, an
active metabolite. It is an effective alternative to oral acyclovir
or valacyclovir for treatment of HSV and varicella zoster virus
(VZV) infections.” While it may reduce viral DNA production
and replication, its effectiveness in treating HSV keratitis has
not been studied.’

Ganciclovir also inhibits HSV infections and replication by a
pharmacologic mechanism similar to acyclovir. Topical gan-
ciclovir is available in an aqueous gel-formulation. Its ocular
distribution is similar to tears allowing homogeneous distri-
bution over the eye with prolonged retention. This formula-
tion improves tolerability in regards to stinging or burning
sensations and visual disturbances when compared to acy-
clovir ointment.” Four herpetic keratitis clinical trials with
ganciclovir gel were conducted on patients with dendritic or
geographic ulcers. Patients were initially treated with either
ganciclovir gel or acyclovir ointment five times a day.
Ganciclovir triphosphate concentration in the cell can be 10-
fold higher than that of acyclovir triphosphate and decline
more slowly.? Each study concluded that ganciclovir 0.15%
topical gel was at least as effective as acyclovir 3% ointment
with improved tolerability.” In addition, ganciclovir gel is selec-
tive for the herpes virus when compared to TFT. It does not
inhibit host cellular DNA synthesis as TFT does and is there-
fore expected to have a superior safety profile.” In initial
studies, ganciclovir and TFT act synergistically which could
potentially result in a more effective treatment option
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in the future.™

Ganciclovir gel is a fi
acute superficial herpetic ke
been available for more than /¢

achieved orphan drug designation in the
is expected to be approved in the United Sta
the treatment of herpes simplex keratitis.?

Another potential future treatment is an antiviral that i
helicase-primase inhibitor. The mechanism of action differs
from the previous antivirals in that it prevents double-strand-
ed viral DNA from multiplying. Additional research could
possibly demonstrate superior effectiveness and safety to cur-
rent herpetic keratitis treatments.

Corticosteroids

The HEDS trial demonstrated that steroids can be effective in
treating acute herpetic keratitis. Corticosteroid administra-
tion for disciform keratitis and stromal disease improved
results with no apparent adverse consequences during treat-
ment or during six months follow-up after therapy.”

A combination of corticosteroid and antiviral therapy can be
used to treat stromal keratitis and endotheliitis. Initially, fre-
quent topical steroid therapy is prescribed along with antivi-
ral medication to prevent or limit lytic epithelial keratitis. One
regimen uses a topical antiviral agent and a corticosteroid
with equivalent frequency (beginning with 4x/day) until the
steroid dosage can be reduced to a once-daily or less (at least
3 months). For a patient with necrotizing stromal keratitis, a
systemic antiviral is preferred due to concerns regarding
corneal toxicity.> Recurring stromal disease may be treated
with corticosteroids as long as the disease is active but pre-
mature cessation can cause additional scarring. A minimal
dose should be for at least 3 months adding an oral antiviral
once the disease becomes inactive.™

Surgical Options
Corneal surgery to correct scarring and aberrations from her-

petic keratitis can be scheduled once a patient has been
asymptomatic for a few weeks.™

Keratoplasty

Penetrating keratoplasty (PKP) for visual restoration may be
indicated in a patient presenting with:*¢"
¢ Visually significant corneal opacity, stromal
thinning, or corneal perforation
¢ Corneal scarring that reduces vision
considerably
° Formation of descemetocele
° Continual inflammation that is
non-responsive to treatment

In eyes that are clear of inflammation prior to surgery, the
prognosis for a successful graft is up to 80%.’ Use of a pro-




e continue to be controversial.* Graham and Assil note
1at the rate of recurrent herpetic keratitis following PKP
- remains unchanged because the recurrence is the result of
reactivation of latent virus in the nerve ganglion."

Phototherapeutic Keratectomy/
Photorefraction Keratectomy

The excimer laser is used in phototherapeutic keratectomy
(PTK), or Photorefraction Keratectomy, a novel modality in
the treatment of a number of superficial corneal disorders
including superficial scars. This is used alone or as an adjunctive
strategy in traditional corneal surgical techniques. A correction
can also be programmed into the laser to provide optical
correction. Prophylactic oral acyclovir or valacyclovir (500 mg
bid) should be given at least two days prior to the procedure
and continued for at least two weeks following treatment.'#

Photorefractive Keratectomy

Photorefractive keratectomy (PRK) is another refractive
surgery that can be used to treat herpetic keratitis. The
excimer laser used in PRK utilizes a cool ultraviolet light beam
to precisely ablate very tiny bits of tissue from the corneal
surface in order to reshape it. This may be preferred for
patients with larger pupils or thin corneas.*” For patients with
slight superficial scarring from herpetic keratitis, PRK can
remove the scar and correct the refractive error. Prophylactic
oral acyclovir or valacyclovir (500 mg bid) should be given at
least two day prior to the procedure and continued for at
least two weeks following treatment.'**

HERPES ZOSTER VIRUS-INDUCED
HERPETIC KERATITIS

Incidence, Prevalence, and Etiology

Annually, the incidence of herpes zoster (HZ), also known as
shingles, is approximately 1.5 to 4.0 cases per 1000 persons;
with up to 1 million or more cases annually in the United
States.**2 While the incidence of HZ is comparatively low in
younger people, the incidence increases greatly after age
50.2 According to the U.S. Census Bureau’s 2006 population
estimates, over 37.2 million people in the United States were
older than 65. As many as 50% of those living to age 85 will
have had HZ at some time in their lives.”"*

The varicella-zoster virus (VZV), also known as human herpes
virus type 3, manifests itself in two distinct diseases. A primary

infection results in chickenpox, commonly seen in childhood.
A rash of blister-like lesions can cover the body but usually is
more concentrated on the face, scalp, and trunk. Fever may
develop just before or when the rash appears. Recurrences
are rare. Mild conjunctivitis or episcleritis may be present.
Rarely iritis, microdendritic keratitis, disciform keratitis,
sclerokeratitis, or mucous plaque keratitis occur. Innoculation
with the vaccine almost always prevents severe symptoms.*

In adulthood, HZ results from prior exposure to wild-type or
vaccination-type VZV infection. It typically produces a
prodrome of malaise, headache, and fever, followed by rash
and unilateral pain in a dermatomal distribution. HZ occurs
usually in older adults as a result of reactivation of latent VZV
infection as confirmed by DNA studies.’

Over 90% of adults in the United States are at risk for herpes
zoster and have serologic evidence of VZV infection.?* The
incidence of HZ is expected to continue increasing in the
future due to the increasing number of older Americans combined
with increasing exposure to the childhood varicella vaccine.

Ocular manifestations of HZ caused by VZV are referred to as
herpes zoster ophthalmicus (HZO). HZO involves the nerve
that supplies the skin around the scalp, forehead, and upper
eyelid. Corneal complications, including epithelial keratitis,
dendritiform lesions, corneal edema, and neurotrophic ulcers
result in nearly 65% of patients with HZO.® Uveitis occurs in
nearly 40% of HZO cases.”

Symptoms
Patients with HZO typically present with the following
complaints:®3"323

¢ Corneal pain typically in one eye only

¢ Swelling and cloudiness of the cornea
creating blurred vision

¢ Unilateral redness of the eye and around the eyes,
forehead, and possibly, the nose

¢ Pain or tingling feelings on one side of the
scalp, forehead, and face

¢ Cutaneous vesicular lesions that present on
the forehead

* Headache, chills, malaise, and fever

¢ Lesions on the tip of the nose

Post-herpetic neuralgia can persist for years requiring pain
control with strong opiates. The pain can be so severe as to
be a cause of suicide.




Diagnosis

A clinical diagnosis of herpes zoster is often accurate due to
its characteristic appearance, presence of a unilateral blister-
ing rash that does not cross the midline with accompanying
pain, and its involvement with the scalp, forehead, and
upper eyelid.*>* Laboratory confirmation may be required if
the location or appearance of lesions is uncharacteristic. The
following are other diagnostic options for HZO:*

* A fluorescein application may be used to
detect lesions on the corneal epithelium

* Rose Bengal may be used to distinguish den
dritiform lesions from HSV keratitis dendrites

° A Tzanck smear and Wright stain could be
performed to reveal herpes virus infections
(these tests do not differentiate VZV from
other herpes viruses)

* A viral culture could be obtained, although
the virus is fairly challenging to recover from
the scrapes

* A direct immunofluorescence assay can
differentiate herpes simplex virus infections
from VZV infections.

* Polymerase chain reaction techniques can be
useful in detecting the virus DNA from the
lesions

Treatment

Antivirals

In the United States, three oral antivirals have been approved
for treating HZ: acyclovir, valacyclovir, and famciclovir.
Without implementing antiviral therapy, nearly 50% of
patients with HZ develop HZO.>** Implementing antiviral
therapy may reduce the frequency of late ocular complica-
tions from approximately 50% in untreated patients to 20-
30% in treated patients.®>*

The treatment of choice is oral valacyclovir administered at a
dosage of 1000 mg taken three times daily for 7 days.
Preferred for its reliable absorption, valacyclovir produces
serum acyclovir levels that are 3-5 times higher than levels
achieved during oral acyclovir therapy.** In a randomized trial
of patients at least 50 years of age, valacyclovir notably
reduced the median time to HZ-associated pain resolution.*
Evidence suggests that longer activity of the VZV on the
cornea or in the central nervous system may require more
prolonged antiviral regimens, particularly in immunocom-
promised or older patients.’

Corticosteroids

The use of corticosteroids in combination with acyclovir has
been studied in two large, controlled clinical trials.
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not been studied, although these combing
sumed to be equally as effective.

Use of steroid eye drops may benefit certain ocular diseas
but can exacerbate other diseases. Table 4 lists ocular com-
plications due to HZO and their recommended treatments.

Table 4. Recommended Treatments for
HZO-related Ocular Complications*

Complication :  Recommended Drug Treatment

Blepharitis;
Conjunctivitis

Topical antibiotics for secondary.
infections

Stromal Keratitis  Topical steroids

Metaherpetic Topical antibiotics for secondary
Keratitis infections
Uveitis Topical steroids; oral steroids;

oral acyclovir; cycloplegics
Scleritis; Episcleritis Topical nonsteroidal anti-inflammatory
agents and/or steroids

Intravenous acyclovir followed by
oral acyclovir

Acute Retinal
Necrosis;
Progressive Outer
Retinal Necrosis

Surgery

Corneal scarring often remains following VZV infection.
Lamellar keratoplasty or keratectomy has proven useful in
removing corneal scarring. Excimer laser phototherapeutic
keratectomy (PTK) and microkeratomes may be used, as well
as LASIK surgery.® Published articles, on studies regarding
postherpetic scar treatment by PTK, present conflicting
results.
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due to HZ. A
er virus was
on in the overall inci-
did develop HZ demonstrated a

s commercially available (Zostavax®, Merck) for
on of adults against herpes zoster. It contains a high-
r dosage of virus than the “chickenpox vaccine” for chil-
dren.’’ The difference in the titer is required to obtain a sig-
nificant and long-lasting increase in the cell-mediated immu-
nity in adults over 60 years of age.”’* The vaccine is recom-
mended by the Centers for Disease Control and the
Prevention Advisory Committee on Immunization Practices
(ACIP) for persons age 60 and over to prevent HZ; including
for those patients who have had an outbreak of HZ.**

No cure currently exists for herpetic keratitis although some
treatments can ameliorate its effects and recurrences.
Untreated or mistreated herpetic keratitis has the potential of
debilitating consequences and loss of vision. As the popula-
tion expands and ages, the prevalence of ocular HSV and HZ
infections increases. Health care professionals must be
increasingly vigilant of the signs and symptoms of herpetic
keratitis, referral and diagnostic options, and appropriate
treatments. Zostavax should be recommended to people
over the age of 60 to reduce their risk of HZ. Further research
on pharmaceutical agents involving new mechanisms of
action or more effective treatment options in the future.
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POST-TEST

1) The primary cause of ocular herpes infection is:
a) herpes zoster
b) HSV-1
¢) herpes labialis

d) HSV-2

2) The most common presentation of herpetic keratitis
involves the:
a) stroma
b) epithelium
) Bruch’s membrane

d) endothelium

3) Primary herpetic keratitis is not characterized by:
a) follicular conjunction
b) preauricular adenopathy
¢) vesicles on the skin of the lids

d) flashes of light

4) Which of the following diagnostic tests for HSV keratitis can
easily be performed in a clinic or office:
a) ELVIS
b) PCR
¢) HerpChek

d) Viral culture

5) Which of the following is not a classification of HSV
keratitis?
a) exotheliitis
b) infectious epithelial keratitis
¢) stromal keratitis

d) metaherpetic keratopathy

7) HEDS data suggests that patients who
recurrence of HSV keratitis:
a) have lower risk for future recurrences
b) have no risk for future recurrences
¢) will require keratoplasty

d) have higher risk for future recurrences

8) The current treatment of choice for HSV keratitis is:
a) corticosteroids
b) PKP
c) PRP

d) topical antivirals

9) What percentage of adults in the U.S. have serological
evidence of VZV infection?
a) 40%
b) 60 %
c) 75%
d) 90%

10) The HZ vaccine is recommended to prevent HZ by the
Centers for Disease Control for persons age:
a) 60 years and older
b) 70 years and older
) 50 years and older
d) 50 years and younger



OCULAR

accredited as
rsing continuing
g education. To receive 1.5 CME
ursing contact hours for this activity,
plete the post-test and general evaluation
years of the publication date, and send it to:
- MU2008104/1170
ce of Continuing Professional Development
12901 Bruce B. Downs Blvd, MDC 46
Tampa, FL 33612
(813) 974-4296
(813) 974-3217(FAX)

Please refer to www.Focus-ED.net for credit updates or contact
Focus-ED at (813) 988-7795 for additional information.

No fee will be assessed for this complimentary continuing education
activity. Successful completion is defined as a score of 80% or higher.

008/1170

Participants who do not achieve a minimum score of 80% may
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certificate. Requests for certificates less than 3 weeks from date of
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Objectives:

1) Recognize symptoms of herpetic keratitis

2) Perform appropriate clinical test to correctly diagnose herpetic
keratitis

3) Compare & contrast risks and precautions of treatments for
herpetic keratitis

4) Review evidence-based rationale behind current treatments for
herpetic keratitis
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General Evaluation: Please use the scale below to evaluate this educational activity and objectives. Circle your response.

As a result of completing this offering, | am able to meet the following objectives. 4 3 2 1
Strongly Agree  Disagree  Strongly
Agree Disagree

Recognize symptoms of herpetic keratitis

Perform appropriate clinical test to correctly diagnose herpetic keratitis

Compare & contrast risks and precautions of treatments for herpetic keratitis

Review evidence-based rationale behind current treatments for herpetic keratitis

Commitment to change

The content matches the objectives

Independent study was an effective teaching method
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