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Abstract

This brief definitive review of Herpes Zoster (HZ) will cover the current state of knowledge and
questions that remain to be answered regarding HZ in general, as well as Herpes Zoster
Ophthalmicus (HZO) in particular. A question-and-answer format will be used to address various
important topics related to this common and serious disease. Questions to be addressed relate to
common misconceptions, contagiousness of infection, unknowns regarding pathogenesis, rising
incidence, risk factors and complications, relationship with temporal arteritis, vaccination, and
current and future antiviral treatment. In addition, the importance of the Zoster Eye Disease Study
(ZEDS) to determine the efficacy of suppressive valacyclovir treatment in preventing
complications of HZO and the need to support enrollment will be discussed.
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Introduction

Herpes zoster (HZ) is caused by localized reactivation of the varicella-zoster virus (VZV)
resulting in a unilateral painful rash in a dermatomal distribution in patients who have had
chickenpox or varicella. herpes zoster ophthalmicus (HZO) is a term used to describe HZ
when it involves the first and/or sometimes second division of the fifth trigeminal cranial
nerve supplying the face and is associated with ocular involvement. HZ is a very common
disease with over 1 million new cases per year in the United States (US). It has been
estimated that 10 to 20% of cases involve the trigeminal nerve and put the eye at risk,
although a very recent report suggests a figure of 7.9% (1). HZO is often complicated by
acute, recurrent and/or chronic eye disease with many diverse manifestations; postherpetic
neuralgia (PHN), a chronic pain syndrome; and life-threatening stroke, though rare. This
review will focus on our current state of knowledge and remaining questions regarding this
important disease that threatens vision, quality of life, and life itself. A question-and-answer
format has been chosen to address commonly asked questions.
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1. What are common misconceptions about HZ?

The first common misconception is that HZ is a disease of the elderly (typically defined as
65 years and older). While the rate of disease does increase with age, the number of cases is
greatest among people in their 50s (2). In the most recent published data, the median age at
onset is 56 years, and one-quarter of the cases occurred in persons age 43 to 56 years old (3).
A second common misconception is that HZ is a disease of immunocompromised patients.
While these individuals are at increased risk for HZ, including more severe disease, over
90% of patients with HZ are not immunosuppressed (4).

A third common misconception of HZ is that vaccination against varicella/chickenpox is
associated with the rising incidence of HZ, when the evidence does not support this. The
Hope Simpson hypothesis stated years ago that exogenous exposure to chickenpox boosts
immunity and delays the onset of zoster (5). However, data has shown that the rising
incidence of HZ began before chickenpox vaccination was introduced in the United States in
1995 and has continued afterwards without acceleration (4, 6).

2. How contagious is HZ?

Unlike chicken pox, shingles is not very contagious. Chicken pox is highly contagious by
airborne spread. If someone has been exposed and does not develop chicken pox, it is likely
that they already had it, or they developed a mild case that was not diagnosed. Shingles
spreads by direct contact with fluid in vesicles of the acute rash to persons without a past
history of chicken pox, who then develop chicken pox and not zoster. In the US, the vast
majority of people have had chicken pox, or have been vaccinated against varicella if born
after 1995, and according to the Centers for Disease control (CDC) are not at risk (https://
www.cdc.gov/shingles/about/transmission.html). However, direct contact with fluid from
vesicles should be avoided in general, and especially by persons without a history of chicken
pox or vaccination against it who are pregnant or immunocompromised and therefore at risk
for developing severe chicken pox.

3. What are some major unknowns about herpes zoster?

It is commonly stated that HZ results from reduced cell-mediated immunity to the varicella-
zoster virus (VZV) with increasing age or immunosuppression resulting in localized
unilateral reactivation of latent VZV virus. It is known that latent VZV exists in many
ganglia. Herpes virus latency and reactivation is an area of active scientific research and is
complex. But why in most cases does zoster occur in the distribution of a single dermatome
if the cause is reduced immunity to VZV? Occasionally HZ occurs in 2 adjacent
dermatomes, but very rarely in severely immunocompromised patients, is it disseminated.
Why is it almost always unilateral, a feature so characteristic that it greatly facilitates the
diagnosis? And given the widespread latency of VZV in ganglia, why does HZ occur in
some locations much more often than in others? Local factors in addition to the process of
latent viral reactivation are questions remaining regarding HZ. In addition, why is HZO
more common in women and less common in Blacks and Hispanic persons than in whites
(1)? All of these are questions merit further research.
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4. Why is the incidence of zoster still rising?

Although the Hope Simpson hypothesis that exposure to chickenpox boosts immunity to
VZV and delays the onset of zoster has led to the opinion that vaccination against
chickenpox is associated with the increasing incidence of zoster, the evidence does not
support this (4, 5, 6). The rising incidence of zoster began before the introduction of
chickenpox vaccination in the US in 1995 and has continued afterwards (4).

According to recent publications reporting data from 1994 through 2018, the incidence of
HZO has increased 3.6% per year (1, 3). Although the incidence of HZ and HZO has
decreased since 2007 in persons less than 21 and greater than 60 years old, the increase in
the 31 to 60 year age group has resulted in a continued overall increase. The data is
consistent with vaccination against chicken pox and zoster being associated with a decrease
in HZ among age groups with recommended vaccinations, and it suggests that expansion of
vaccination against zoster to younger age groups would likely be beneficial. Currently,
vaccination against zoster is approved by the US Food and Drug Administration (FDA) for
the Recombinant Zoster Vaccine (RZV, Shingrix, GlaxoSmithKline, Research Triangle Park,
NC) for adults aged 50 years and older. However, vaccination of adults age 30 to 50 years
old should be studied since RZV appears to have a long duration of effectiveness, and it is
generally now widely available in the US. These recent publications also confirm the
decreased rate of disease among men (0.74) compared to women, and Blacks (0.75) and
Hispanics (0.64) compared to Whites, for unknown reasons.

One can speculate that increasing use of statins, or even possibly the decreasing rate of
smoking might be contributing to the increasing rate of HZ, but there is more speculation
than evidence-based answers to this important question (7, 8).

5. What are new risk factors for herpes zoster?

Everyone with a history of chickenpox, whether they know it or not, is at risk for zoster. In
addition to the widely recognized risk factors of increasing age, immunocompromise, and
female sex, there is an ever-growing list of additional risk factors (9). These include
depression, family history of HZ, stress, traumatic brain injury, and heart failure, which have
all been reported to increase the risk by 2 or more times. In addition, immune-mediated
diseases, acute kidney disease, asthma, diabetes, and chronic obstructive pulmonary disease
have been reported to significantly increase the risk of developing HZ. A number of recent
papers have reported that use of statins is a risk factor for the development of HZ, and that
the risk is dose dependent (7). The Increased risk associated with statin use has been
reported among patients less than age 49 years, leading to the question of whether
vaccination against HZ should be evaluated in this population. The mechanism of the
association of various risk factors with HZ is unclear. Rather than trying to remember the
importance of vaccination against zoster in patients with various medical conditions that are
risk factors for zoster, it is preferable to follow current CDC recommendations for
vaccination of immunocompetent adults age 50 or older. Awareness of increased risk among
populations of patients should lead to further study of vaccination at age younger than age
50 in these populations.
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6. What are the most serious and common complications of HZO?

Serious and common complications of HZO include acute, chronic and/or recurrent keratitis
and iritis, neurotrophic keratopathy, postherpetic neuralgia (PHN), and uncommon but
potentially life-threatening stroke. Acutely, unilateral pain in the V1 distribution precedes
the onset of the typical rash and the diagnosis is delayed. (10). The pain is often unlike
anything the patient has experienced before and can be described as itching, stinging,
lightning bolts, or a feeling of insects running on the forehead. Radicular pain in a unilateral
dermatomal distribution without a rash due to HZ (herpes zoster sine herpete) can occur, and
often the diagnosis is missed with the acute recommended high-dose oral antiviral treatment
not being given (11). Extension of the rash to the tip of the nose, referred to as Hutchinson’s
sign, increases the likelihood of the eye becoming involved due to shared innervation.

Acute eye disease may occur early or develop within one month after the onset of the rash,
and as such, patients need to be followed even after the rash starts to improve (12). All
tissues in the eye and orbit can be involved. Acute anterior segment disease includes
dendriform epithelial keratitis (DEK: Fig 1 and 2), stromal keratitis (SK) with stromal
infiltrates without (Fig 3) or with ulceration (Fig 4), endothelial keratitis (EK) with edema
and keratic precipitates (KP), and/or iritis. Anterior segment manifestations can be
categorized similarly to HSV eye disease (13). DEK is treatable with topical or systemic
antivirals. SK, EK and iritis are treated with topical steroids requiring a very gradual taper to
the lowest possible potency and frequency sometimes less than once daily that prevents
recurrent inflammation. In very severe cases there may be involvement of the optic nerve,
other cranial nerves, and orbit.

Chronic eye disease, defined as disease persisting for 3 or more months, occurs in about
one-quarter of cases, and recurrent eye disease increases with time and develops in about
one-quarter of cases over 5 years. (14). Recommended acute oral antiviral treatment reduces
chronic disease at 6 months from approximately 50% to 30% (15). The patients with chronic
disease may require lifelong low-dose topical steroid treatment to prevent recurrent
inflammation and monitoring for complications of topical steroids. Over 10% of HZO
patients develop moderate (9.6%, less than or equal to 20/50) or severe (3.6%, less than or
equal to 20/200) vision loss, most commonly due to scarring (12). Significant risk factors for
severe vision loss are older age, immunocompromise, poor presenting vision, and uveitis.
Cataract surgery in patients with a history of HZO may result in retinal complications
reducing visual acuity or may instigate recurrent HZ ocular disease (16, 17). Penetrating
keratoplasty in patients with HZO is complicated in about one-quarter of cases by ocular
surface healing problems or glaucoma, negatively impacting visual outcomes. (18).

Neurotrophic keratopathy (NK) with or without melting, perforation or microbial
superinfection is an especially challenging form of chronic eye disease in HZO (Fig 5). NK
has become an increasingly recognized condition that has recently been most accurately
defined as “a disease related to alterations in corneal nerves leading to impairment in
sensory and trophic function with consequent breakdown of the corneal epithelium, affecting
health and integrity of the tear film, epithelium and stroma (19). Herpes zoster is one of the
more common causes of NK, occurring in 12.8% of HZ keratitis cases with a prevalence of
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16 per 100,000 persons (20). Although “herpetic keratitis” from both herpes simplex and
herpes zoster are oftentimes lumped together, it important to note that the NK that results
from herpes zoster tends to occur more frequently, and is usually more severe (21).
Regardless of the etiology, NK is a challenging condition to manage. However, recognizing
that eyes with HZ keratitis are at risk for development of NK is important, as a heightened
awareness will allow for prompt recognition and treatment.

For eyes with HZ keratitis, corneal sensation should be checked (with cotton tip wisps,
dental floss, or a Cochet-Bonnet esthsiometer) to determine if there is decreased sensation
that will put the eye at risk for NK. Confocal imaging can also assist in the assessment, but
interpretation of the images requires experience. When decreased corneal sensation is noted,
aggressive measures to maintain the health of the ocular surface needs to be instituted, and
careful monitoring for development of NK must occur. These conventional treatment
measures include lubrication, reduction of toxic medications, amniotic membrane grafts, and
tarsorrhaphy.

One of the newer treatments for NK is recombinant human nerve growth factor (cenegermin
0.002%, Oxervate, Dompe, Milan, Italy). In several published trials, eyes with herpetic
etiologies (both herpes zoster and herpes simplex) for NK were included, but no significant
differences were noted in success rates between these eyes and those without herpetic
etiologies (22, 23). As such, it is likely for NK from zoster keratitis that cenegermin
treatment is more effective than vehicle in healing nonhealing corneal defects. Although this
treatment has been found to be effective in many circumstances, the cost of the drug is high,
and some analyses have uncertainties with its clinical- and cost-effectiveness evidence (24).

Corneal neurotization is a newer surgical alternative to treating NK whereby contralateral (or
ipsilateral) supraorbital or supratrochlear nerves are brought under the conjunctiva to re-
innervate the cornea. An indirect method, using a segment of sural or greater auricular nerve
as a conduit, has also been used. First described in 2009, this procedure has become
increasingly popular, and to date, less than 100 cases have been reported (25, 26). Current
techniques can involve using cadaveric nerves as an indirect conduit, as well. The results
have been promising for restoring corneal innervation and sensation in eyes with NK,
including those from herpes zoster. (26)

Postherpetic neuralgia (PHN), defined as pain or itch beyond 3 months after the onset of the
zoster rash, is the most common complication of HZ. It occurs in approximately 30% of
HZO patients and mostly in those with disease onset at age 65 or older (27). Risk factors for
the development of PHN include increased age, severity of acute pain and rash, as well as
HZO. The proportion of HZO patients with PHN has reported to be higher in recent years
for unknown reasons, since the age at onset is decreasing (3). PHN may occur more
frequently than evident by chart review when determined by self-report among older, male
and unvaccinated patients who are less likely to care (28). HZ has been reported in
population-based studies to be a risk factor for the development of major depression (29)
and has also been reported to be the most common cause of suicide due to pain among
people age 70 years and older (30). There are currently no very effective and well-tolerated
treatments for PHN. If one wants to prevent PHN with its devastating consequences on the
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quality of life of older patients with zoster, it is necessary to prevent zoster through
vaccination.

Zoster has long been known to be a risk factor for potentially fatal stroke. The greatest risk
for stroke is within 3 months of the onset of zoster (31). A high risk of stroke soon after
zoster has been reported in patients less than age 50 years old (32). Due to the risk of stroke
after zoster in patients less than 50 years old, experts in the field have questioned whether
these patients should have prophylactic antiviral treatment for 1 year following zoster (33).
The risk of stroke after HZO is 2—4 times greater than the risk after zoster in other locations
because the virus spreads from the nerves to nearby vessels. In recent years, zoster also has
been recognized to be a risk factor for heart disease (34).

7. What is the relationship between VZV and temporal arteritis/giant cell
arteritis (TA/GCA)?

In the neurology literature, there is compelling evidence that VZV is the likely trigger for
giant cell/temporal arteritis. Through meticulous research in which 50 sections were
analyzed per temporal artery biopsy and subsequently stained for VZV antigen, it was
determined that this antigen was present in approximately 75% of the biopsies positive for
giant cells (35). In addition, in sections adjacent to VZV antigen giant cells were present in
almost 90% of cases. The paper concludes that GAC/TA should be considered VZV
vasculopathy of the temporal artery, antiviral treatment may benefit steroid treated TA
patients, and this should be studied in a randomized clinical trial. These findings, however,
have not been confirmed in the ophthalmic literature where a minority of the temporal
arteries have been observed to be positive for VZV antigen (36). This discrepancy may be
because many more sections were examined in the neurology compared to ophthalmology
studies (34). In a recent population-based study, the prevalence of GCA in HZ was
significantly higher than the prevalence in the general population (37). The prevalence in
HSV patients was also higher than the general population, but significantly lower than the
HZ prevalence. The role of VZV in temporal arteritis remains a question that is worthy of
further study to obtain high-quality data regarding the efficacy and safety of antiviral
treatment of steroid treated TA patients. Hopefully, neuro-ophthalmologists will conduct a
RCT to develop evidence-based recommendations that may improve outcomes in TA, a
blinding disease with risk of stroke.

8. Should individuals be vaccinated against zoster with the Recombinant

Zoster Vaccine (RzZV, Shingrix, GlaxoSmithKline, Research Triangle Park,

NC)?

In 2017, the US FDA approved RZV for all adults age 50 years and older after it was shown
in landmark studies to prevent HZ in approximately 90% of vaccine recipients across all age
groups with 85% persistent efficacy after 4 years (38,39). In 2018, the Advisory Committee
on Immunization Practices (ACIP) of the CD) recommended RZV for immunocompetent
adults aged 50 years and older, including adults who had previously received the Zoster
Vaccine Live (ZVL, Zostavax, Merck & Co. Inc., Whitehouse Station, NJ) and persons with
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a previous history of HZ. The CDC recommended RZV as preferred over ZVL (40). As of
November 2020, ZVL, the original vaccine containing a live attenuated virus, is no longer
available in the US. The CDC limited their recommendation to immunocompetent adults
because the RCTs did not include immunocompromised persons. In recent years there have
been a number of publications reporting the safety and efficacy of RZV in various
immunocompromised populations age 18 years and older (41, 42). Recent publications also
confirm the effectiveness of the RCV in real world settings, although it is somewhat less
than in the RCTs (42, 43). Completing the 2-dose regimen was associated with greater
effectiveness even when the second dose was delayed beyond 6 months (42). Effectiveness
was also comparable in persons with a past history of ZVL (43). Unfortunately, only 3.6% of
the large eligible population studied received recommended RZV, a stark reminder of the
importance of improving vaccine uptake (43).

The American Academy of Ophthalmology (AAQ), in a policy statement updated in 2018,
encouraged ophthalmologists to strongly recommend RZV to all persons age 50 years and
above without contraindications, and to work with other health care professionals to do the
same (44). Contraindications according to the FDA label are limited to those individuals
with a history of anaphylaxis to a component of the vaccine or to the first dose. Post
licensure safety surveillance and safety studies conducted in study participants who were
randomized to placebo in the original trials and then offered RZV confirm that systemic
flulike reactions are more common in persons under age 70, local adverse events at the
injection site are more common in people age 70 and above, and overall very few potentially
immune mediated diseases have been reported (45, 46). Patients should be informed
regarding the likelihood of acute systemic and local reactions lasting 2 to 3 days, and should
time their vaccinations accordingly. The novel immunogenic adjuvant in RZV is of potential
concern regarding immune mediated diseases and persons at very high risk for these should
consult their medical doctor as the benefit usually outweighs the risk.

An important question for ophthalmologists is what should one recommend about
vaccination against HZ for patients with HZO. An episode of HZ stimulates VZV cellular
immunity for an unknown period of time, and there is a 6% rate of another episode of zoster
over 8 years (47). Unfortunately, there are no recommendations from the CDC regarding
this. As expected, there have been case reports of reactivation of HZO after RZV (48, 49). In
our opinion, although many HZ patients are highly motivated to avoid a second episode of
zoster and are willing to take a small risk of recurrent eye inflammation, one should delay
vaccination until the eye is stable, and monitor the patient both before and after each of the 2
RZV doses for stability and possible recurrence of eye disease. It is important that
ophthalmologists report complications to the Vaccine Adverse Event Reporting System
(VAERS) at info@vaers.org so more information on the risk of recurrent inflammation in
HZO patients after RZV vaccination becomes available.

During the COVID-19 pandemic, it is worth noting that vaccination against coronavirus is
not recommended by the CDC within 2 weeks of vaccination with RZV even though neither
contains a live virus.
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In conclusion, all adults age 50 years and older should be vaccinated with RZV against HZ
unless there are compelling contraindications, and vaccination of younger high-risk patients
should be further studied and considered on a case-by-case basis. It is possible that the FDA
will extend their approval with regard to immunocompromised persons.

The bottom line is that vaccination against HZ is an ounce of prevention that can save your
vision, quality of life, and life, so every effort shout be made to increase its use.

9. What is current recommended antiviral treatment?

Approved and recommended treatment for acute herpes zoster consists of valacyclovir 1000
mg 3 times daily, acyclovir 800 mg 5 times daily, or famciclovir 500 mg 3 times daily for 7
to 10 days. This dosage for HZ therapy is twice the dosage for herpes simplex virus disease,
and this treatment can shorten the duration of the rash and reduce the occurrence of chronic
eye disease, although it does not prevent postherpetic neuralgia. Suppressive antiviral
treatment for HSV genital disease consisting of valacyclovir 1000 mg daily is FDA
approved, and suppressive antiviral treatment is the standard of care for current HSV
keratitis based on the Herpetic Eye Disease Study (50). However, there is no evidence-based
recommendation for the use of suppressive antiviral treatment for HZO. There is a
retrospective study that reported the efficacy of suppressive antiviral treatment for HZO and
HSV eye disease (51). However, the increasingly widespread belief among cornea specialists
that suppressive antiviral treatment is effective in HZO (52) is not supported by any high-
quality evidence.

10. What is the Zoster Eye Disease Study (ZEDS) and why should one

strongly encourage enrollment?

The Zoster Eye Disease Study (ZEDS), funded by the National Eye Institute of the National
Institutes of Health (NEI/NIH) is a multicenter randomized placebo-controlled clinical trial
to determine whether prolonged suppressive valacyclovir treatment reduces complications of
HZO including eye disease and/or postherpetic neuralgia. Its purpose is to develop high-
quality evidence-based new standard of care regarding suppressive antiviral treatment for
HZO. The rationale of ZEDS is the relatively recent knowledge of the infectious
pathogenesis of complications of HZ and HZO and the significant benefit of suppressive
antiviral treatment in reducing recurrent HSV eye disease. HZO and HSV keratitis are
caused by different herpes viruses but are analogous in many ways. Active infection
contributes to HZO eye disease including dendriform epithelial keratitis (DEK) and iritis,
which have been shown to be PCR positive for VZV (53, 54). The HEDS Acyclovir
Prevention Trial provided quality evidence that long-term suppressive treatment with oral
acyclovir resulted in a 45% reduction in recurrent HSV disease at 1 year (50). This is
standard of care for HSV Keratitis and has improved outcomes.

Immunocompetent HZO patients age 18 years and older with a history of a typical unilateral
HZO rash and an episode in the past year of active keratitis or iritis are eligible for
enrollment (55). Exclusion criteria include immunocompromise using the CDC criteria for
impaired cellular immunity contraindications for the ZVL, renal insufficiency, pregnancy,
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history of penetrating keratoplasty, or inability to give informed consent and comply with
the study protocol. Study participants are randomized 1:1 to double-masked valacyclovir
1000 mg or placebo daily for 1 year. After enrollment there are study visits every 3 months
for 18 months

The primary objective is to evaluate whether suppressive valacyclovir treatment compared to
placebo delays the time to first occurrence during 12 months of treatment of new or
worsening dendriform epithelial keratitis (DEK), stromal keratitis without (SK) or with
ulceration (SKU), endothelial keratitis (EK), iritis (IR). These disease manifestations are
carefully defined with treatment requirements necessary for an endpoint. Secondary
objectives include whether or not there is a persistent treatment benefit for 6 months
following treatment and if treatment reduces PHN. In addition, the impact of vaccinations
against HZ on study outcomes and Covid-19 will be explored.

As of the time of this writing, enrollment is less than 50% of expected in over 80 clinical
centers in the USA, Canada and New Zealand. Adequate enrollment is necessary to obtain
statistically significant results and to determine an evidence-based new standard of care. One
challenge to enrollment is that many investigators think that suppressive antiviral treatment
is effective despite the absence of good evidence supporting this belief (56). The protocol
does allow for study participants who develop new or worsening HZO disease to have open
label antiviral treatment if the investigator believes it is indicated. Preferred practices are
determined by evidence and not by expert opinion. It is therefore of critical importance that
we support enrollment in ZEDS so that high-quality evidence can be obtained to determine a
new standard of care of HZO regarding suppressive antiviral treatment and thereby improve
outcomes. Please contact the ZEDS Coordinating Center at NYU Grossman School of
Medicine (zeds.cta@nyuylangone.org) or refer to our website (https://med.nyu.edu/research/
zoster-eye-disease-study/) if you are interested in further information on how to refer HZO
patients for possible enrollment in ZEDS. ZEDS is a unique opportunity that deserves your
support.
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Figure 1:
Dendriform epithelial keratitis. (Courtesy of Christopher J. Rapuano, MD)

Cornea. Author manuscript; available in PMC 2022 August 01.

Page 13



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Cohen and Jeng

Figure 2:
Fluorescein staining of dendriform epithelial keratitis seen under cobalt blue filter. (Courtesy

of Christopher J. Rapuano MD)
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Figure 3:
Herpes zoster stromal keratitis with infiltrates without ulceration.
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Figure 4
Herpes zoster stromal keratitis with ulceration.
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Figure5:
Neurotrophic keratopathy from herpes zoster with resultant perforation.
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