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ABSTRACT

Herpes zoster (HZ) is caused by reactivation
of latent infection of varicella zoster virus
(VZV) in sensory (cranial, dorsal root) ganglia.
Major risk factors for HZ are increasing age and
immunosuppression. HZ ophthalmicus (HZO)
is a subset of HZ with involvement of the oph-
thalmic division of the fifth cranial trigemi-
nal nerve. Approximately 4-20% of patients
with HZ develop HZO. Approximately 50%
of patients with HZO develop ocular disease,
among whom up to 25% develop chronic or
recurrent disease. Common manifestations of
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ocular disease include conjunctivitis, kerati-
tis, and uveitis, whereas optic neuropathy and
retinitis are uncommon. Due to the potential
for vision impairment, ocular involvement
requires urgent ophthalmic consultation. Early
recognition and timely treatment with antivi-
rals may prevent ocular complications. HZO is
preventable by vaccination against HZ. Vaccine
efficacy/effectiveness studies have been largely
conducted for HZ with few studies assessing
HZO. Both the recombinant adjuvanted vac-
cine (RZV) and live-attenuated vaccine (ZVL)
significantly reduce the incidence of HZ and
HZO in older adults. RZV is more effective than
ZVL. Data on the effectiveness of vaccines for
prevention of recurrent disease in patients
with HZO are limited; however, vaccination is
recommended. Despite recommendations to
vaccinate individuals likely to benefit from an
HZ vaccine, coverage for adults remains subop-
timal. Barriers to vaccination include patient
beliefs about HZ or HZ vaccines, and factors
related to healthcare providers. In particular,
the lack of a recommendation from their pri-
mary care physician is often cited by patients
as a reason for remaining unvaccinated. By
encouraging vaccination against HZ, physicians
not only prevent HZ and HZO but also poten-
tial vision loss due to HZO.
Graphical abstract available for this article.
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PLAIN LANGUAGE SUMMARY

Shingles, also known as herpes zoster, is a com-
mon and painful rash that develops when the
virus that causes chickenpox in children reac-
tivates, most often in adults. When shingles
affects the eye or the area surrounding the eye,
it is called herpes zoster ophthalmicus, or HZO
for short. Up to one-fifth of people with shin-
gles have HZO, and this risk increases with age
and in people with other conditions that affect
their immune system. Common signs and symp-
toms include a rash on the face, pain, fever, and
headache, as well as symptoms in the eye, such
as discomfort, redness, and discharge. HZO has
the potential to cause permanent vision loss,
and because of this, it is important that peo-
ple with symptoms are referred to an eye doctor

(“ophthalmologist”) as soon as possible. Early
diagnosis of HZO is essential for effective treat-
ment and prevention of the more serious com-
plications it can cause. Treatment within 3 days
of the symptoms occurring, with medications
known as antivirals, can shorten the duration of
a shingles episode and help relieve the pain. To
help prevent the risk of shingles and its subtypes
like HZO, vaccination is recommended. Two
vaccines are currently approved for the preven-
tion of shingles in adults. Although these vac-
cinations are recommended, some people do not
have them for various reasons, which include
their own personal beliefs about vaccinations
or that their doctor has not recommended it to
them. It is important that vaccinations against
shingles are recommended to all patients eligible
to receive one.
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Graphical Abstract:

Herpes Zoster Ophthalmicus:
Presentation, Complications, Treatment, and Prevention
John Litt, Anthony L. Cunningham, Francisco Arnalich-Montiel, Raunak Parikh
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Herpes zoster ophthalmicus (HZO) is a subset of
herpes zoster (HZ) that involves the ophthalmic
branch of the trigeminal nerve; approximately
4-20% of patients with HZ develop HZO.

The clinical signs and symptoms of HZO include
a facial herpetic rash associated with, and some-
times preceded by, neuropathic pain, fever, and
headache; extension of the rash to the tip of the
nose (Hutchinson’s sign) indicates involvement
of the nasociliary branch and increases the likeli-
hood of ocular involvement.

HZO can affect all the structures of the eye from
the cornea to the retina and lead to severe com-
plications, including loss of vision; early referral
of a patient with a characteristic rash in an oph-
thalmic area to an ophthalmologist is essential
to prevent such long-term irreversible damage.

Early initiation of antiviral therapy can mini-
mize the risk of ocular complications in patients
with HZO.

Vaccination is recommended to prevent HZ and
HZO; it is important that primary care physi-
cians prioritize vaccination of eligible patients as
part of a comprehensive vaccination program in
adults.

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract, to facilitate under-
standing of the article. To view digital features for
this article, go to https://doi.org/10.6084/m9.figsh
are.25737087.

INTRODUCTION

Herpes zoster (HZ), or shingles, is caused by reacti-
vation of latent infection with the varicella zoster
virus (VZV) in sensory (cranial, dorsal root) ganglia
long after primary infection in childhood [1-3]. HZ
ophthalmicus (HZO) is defined as HZ involvement

of the ophthalmic division of the fifth cranial nerve
by VZV after reactivation [1]. HZO can result in seri-
ous, long-term ocular complications, including per-
manent moderate or severe vision loss. Therefore,
due to the risk of complications, ocular involve-
ment requires urgent ophthalmic consultation. It is
increasingly accepted that early recognition of HZO
is key to effective treatment and the prevention of
severe complications [2].

HZ and HZO can be prevented by vaccination.
Without vaccination, 30% of all adults, and 50%
of those aged 85 years or older, will develop HZ [4].
However, vaccination with live-attenuated (ZVL)
or non-live recombinant adjuvanted vaccine (RZV)
significantly reduces the incidence of HZ in older
adults who are at high risk of the disease [5-8]. In a
network meta-analysis, RZV was more effective than
ZVL and prevented more than 90% of HZ cases in
adults aged = 50 years [9].

The aim of this review is to describe the bur-
den and complications associated with HZO and
to discuss strategies for recognizing, treating, and
preventing HZO. The review is based on a PubMed
search for the period January 1, 2013, to February
27, 2024. The search was designed to identify Eng-
lish language articles that contained the terms “zos-
ter” and “ophthalm*” in the title and/or abstract
and pertained to adults. Case reports, pediatric
studies, and preclinical studies were excluded. A
total of 112 citations met these criteria and were
reviewed by the authors (Fig. 1). Original research
studies, preferably including large numbers of eyes
or patients, were preferred. For treatments or pre-
ventive interventions, large randomized trials and
real-world studies were preferred. Additional articles
and treatment guidelines were identified and rec-
ommended by individual authors.

This article is based on previously conducted
studies and does not contain any new studies with
human participants or animals performed by any
of the authors.

EPIDEMIOLOGY

The incidence of HZ increases with age; this age-
related increase is related to a decline in VZV-
specific cellular immunity [10]. A meta-regression
analysis of data from 59 studies in 29 countries
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Fig. 1 Secarch strategy

estimated the worldwide incidence of HZ to
be 5.15/1000 persons among individuals aged
50-54 years and 11.27/1000 persons among
those aged 85 years and older [11]. Among

patients with HZ, HZO is present in approxi-
mately 4-20% of individuals [12-17].
Consistent with the epidemiology of HZ, the
reported incidence of HZO also increases with age
(Fig. 2). In a retrospective US study of data from a
large commercial claims database, the incidence
of HZO was estimated to range from 13.2 to 32.3
cases per 100,000 person-years among adults aged
21-50 years and from 54.6 to 131.6 per 100,000
person-years in those aged >S50 years [16]. The
analysis included 633,474 cases of HZ, of which
7.9% (49,745) contained codes for HZO. Approxi-
mately 70% of HZO cases occurred in individuals
aged >S50 years. Over the study period, the inci-
dence of HZO increased by 3.6% each year [16].
HZ and HZO are more common in women
than in men [11, 18-20]; in the analysis by
Kong et al. [16], the annual incidence of HZO in
women and men was estimated to be 44.5 and
33.1 cases per 100,000 person-years, respectively.
The occurrence of HZO may vary by ethnicity.
For example, in the USA, the incidence of HZO
is highest among White individuals and is lower
among African American, Asian, and Hispanic
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Fig. 2 Incidence rates of herpes zoster ophthalmicus in the USA (1994-2018) by age [16]
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individuals [16]. The incidence of HZO has also
been reported to be lower in Pacific Islanders
compared with non-Pacific Islanders [21].

In terms of patients hospitalized for HZ,
a nationwide analysis found that 12% of HZ-
related hospitalizations in Denmark were caused
by HZO [22].

RISK FACTORS

Specific risk factors for HZO have not been
reported; however, several risk factors for HZ in
general are well established and presumably also
apply to HZO. Most cases of HZ (approximately
90%) occur in immunocompetent individuals
[13]. A meta-analysis of 88 epidemiologic studies
showed that the strongest positive associations
(risk factors) with HZ were for immunosuppres-
sion via human immunodeficiency virus (HIV)/
acquired immunodeficiency syndrome (AIDS);
hematologic malignancy or solid organ malig-
nancy; transplantation or drugs; family history;
physical trauma; and increasing age [23]. Lesser
positive associations were observed for female
sex, psychological stress, and comorbidities,
including diabetes mellitus, rheumatoid arthri-
tis, cardiovascular disease, renal disease, sys-
temic lupus erythematosus, and inflammatory
bowel disease. Of note, Black race was associated
with a low risk of developing HZ [23]. Patients
receiving disease-modifying antirheumatic
drugs, especially Janus kinase inhibitors, are also
at increased risk of HZ/HZO [24, 25].

Severe manifestations of HZO are associated
with immunosuppression. For example, HZO is
a frequent complication in patients with HIV/
AIDS (observed in 22.1%) [26, 27], and although
it is a rare complication of HZO, acute retinal
necrosis (ARN) and progressive outer retinal
necrosis (PORN) may progress rapidly in patients
with HIV/AIDS [28, 29]. The presence of uncom-
mon manifestations (including ARN, optic neu-
ritis, orbital apex syndrome, panuveitis, and
cellulitis complicated by sepsis) was signifi-
cantly associated with immunosuppression and

diabetes among 50 patients with HZO, verified
by polymerase chain reaction (PCR) assays [17].

Two large retrospective cohort studies
have shown a small (14-15%) but significant
increased risk of HZ after COVID-19 [30, 31]. In
addition, some but not all observational stud-
ies have reported an increased risk of HZ in
general [32-34] and HZO in particular [35-38]
after COVID-19 vaccination [39, 40]. A large
US healthcare claims database containing
data from 1,959,157 patients who received at
least one dose of a COVID-19 vaccine showed
no increased risk of HZO after receipt of any
COVID-19 vaccine [40].

CLINICAL PRESENTATION

HZ manifests as a painful unilateral vesicular
rash with a dermatomal distribution. Clinical
signs and symptoms of HZO include a facial
herpetic rash, usually associated with but some-
times preceded by neuropathic pain, fever, and
headaches (Fig. 3). The rash develops 2-3 days
after these early signs and forms blisters that
ooze fluid for several days before crusting [1, 2,
41, 42]. Extension of the rash to the tip of the
nose (Hutchinson'’s sign) indicates involvement
of the nasociliary branch and increases the like-
lihood of ocular involvement because of shared
innervation [42].

Ocular involvement develops in approxi-
mately 50% of patients with HZO and may result
in inflammation of any structures of the eye.
Ocular manifestations include components of
viral infection; inflammatory and immune reac-
tions; vascular and neural inflammation; and tis-
sue scarring, leading to the clinical syndromes
of conjunctivitis, keratitis, uveitis, episcleritis,
scleritis, retinitis, retinal necrosis, and optic neu-
ritis (Table 1) [17, 43-47].

Eyelid/Conjunctiva

In patients with HZO, the eyelids and con-
junctiva typically become involved within
1-2 weeks after the rash appears [48].
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—0 1-7 days

Unilateral painful rash
2-3 days after onset of prodrome
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TIME

Anterior chamber disease

* Uveitis alone or with keratitis

* Trabeculitis and increased IOP
2—4 weeks after onset of HZO

Unilateral ocular manifestations
* Eyelids, conjunctiva

1-2 weeks after onset of rash

Posterior chamber

* Acute retinal necrosis (rare, rapidly
progressive, may be bilateral)

Acute phase may persist for 612 weeks

Months

Years

Other ocular complications
» Neurotrophic keratopathy, predisposing to corneal ulcers (may develop within 1 month to years)
* Orbital inflammation/myositis (patients may present with this in the absence of rash)
* Cranial nerve palsies (patients may present with this complication)
* Optic neuritis (rare, may present up to 10 weeks after onset of HZO)

* Recurrent or chronic HZO (may last for years)

¢ Loss of vision

Fig.3 Progression over time and complications of herpes zoster ophthalmicus [29, 41, 48, 53, 54, 56, 59, 82]. IOP intraocu-

lar pressure, HZO herpes zoster ophthalmicus

Characteristic vesicles appear on the eyelids,
lid margins, and/or bulbar conjunctiva, and
are often accompanied by blepharitis. Unilat-
eral conjunctivitis, sometimes with petechial
hemorrhages, and periorbital edema may also
occur. Chronic inflammation of these struc-
tures can lead to late complications such as
conjunctival or skin scarring, resulting in dry

eye, lid malposition, and trichiasis, in which
eyelashes grow toward the eye [49].

Episclera/Sclera

Inflammation of the episclera (episcleritis)
or sclera (scleritis) may occur during the first
week, presenting as localized redness [48].
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Table 1 Incidence of ocular manifestations of herpes zoster ophthalmicus [17, 43-47, 62, 120, 121]

Manifestation (common)

Incidence (%)

Conjunctivitis

Keratitis

Iritis, uveitis

Moderate vision loss (< 20/50)
Severe eye pain

Increased IOP
Scleritis/episcleritis

Corneal scarring

8-76
5-76
11-48
5-23
14
7-13
3-11
10

Manifestation (uncommon)

Incidence (%)

Prosis

Severe vision loss (<20/200)
Preseptal cellulitis

Corneal ulceration
Decreased vision

Blepharitis

Cataracts (from HZ)
Diplopia

Orbital apex syndrome
Optic neuritis

Cranial nerve palsy

Complete loss of vision

N oo

T
V]

(=
|

HZ herpes zoster, IOP intraocular pressure

Cornea

The cornea may be affected in various ways in
patients with HZO [41, 48]. Initially, the epi-
thelium is affected, causing superficial punc-
tate keratitis (SPK) within 1 week of onset, pro-
gressing to pseudodendrites. Pseudodendrites
resemble raised branching “stuck on” plaques
with tapered ends and are distinct from herpes
simplex virus (HSV) dendrites, which have ter-
minal bulbs [50].

Later in the disease course, deeper layers of
the cornea may be affected [41, 48]. Anterior

stromal keratitis may develop within 1-2 weeks,
appearing as multiple fine, granular, whitish
infiltrates often beneath pre-existing dendrites or
SPK as well as coin-shaped (nummular) lesions
[41]. Deep stromal Kkeratitis may develop within
1 month to years, featuring stromal inflamma-
tion/infiltrates leading to corneal thinning and
scarring [41, 48]. Involvement of the endothelial
layer (endotheliitis) may lead to corneal edema
and is usually associated with anterior cham-
ber inflammation (anterior uveitis), known as
keratouveitis when both the cornea and uvea are
involved [51].
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Neurotrophic keratopathy, marked by reduced
corneal sensation, may develop within 1 month
to years of the onset of HZO due to neurologic
damage, leading to chronic corneal ulcers that
do not respond to conventional treatment [41,
48]. A nonhealing ulcer is at risk of secondary
bacterial infection and can result in corneal
thinning and perforation, necessitating tectonic
corneal transplantation [52, 53]. A retrospective
study showed that over a median follow-up of
6.3 years, neurotrophic keratopathy developed
in 6.7% of patients with HZO, with the highest
hazard 1-2 years after the onset of HZO [54].
The occurrence of corneal punctate epithelial
erosions in patients with HZO is a risk factor for
decreased corneal sensitivity [55].

Uvea

Anterior uveitis may occur either alone or in
combination with keratitis (keratouveitis), with
an onset typically 2-4 weeks after the onset of
HZO [48, 56]. Uveitis often results in elevated
intraocular pressure (IOP) upon presentation due
to inflammation of the trabeculum, a mesh-like
structure found in the eye’s anterior chamber
angle that helps regulate the outflow of aqueous
humor. Signs and symptoms of anterior uveitis
in patients with HZO include ocular pain and
hyperemia, blurred vision, ciliary injection, ker-
atic precipitates, detection of “cells” and “flare”
in the anterior chamber, and posterior synechia
[43]. Chronic uveitis can lead to late-stage seque-
lae such as iris atrophy or an irregular pupil.

With respect to the posterior segment, HZO
may result in ARN, which manifests as patches of
peripheral retinitis that merge rapidly, accompa-
nied by occlusive vasculitis and vitreous inflam-
mation [29, 48]. The acute phase of ARN may per-
sist for 6-12 weeks [29] and often leads to retinal
detachment within 3 weeks to 5 months of onset
(Lau et al. [57] cited in Hoogewoud et al. [58]). As
noted above, immunocompromised individuals
are at particular risk of PORN [29].

Other Complications

Other ocular complications of HZO include rare
cranial nerve palsies, affecting nerves such as the

seventh, third (most commonly), fourth, and
sixth cranial nerves, which may resolve rapidly
or take up to 6 months to improve significantly
[59]. Orbital inflammation and myositis, along
with optic neuritis, may also occur in patients
with HZO, albeit rarely, and may be the first
signs of HZO in the absence of a vesicular rash
[60]. Postherpetic neuralgia is characterized by
dermatomal pain persisting for over 3 months
after the rash subsides, often accompanied by
symptoms such as allodynia, reduced sensation,
and paresthesia.

Differential Diagnosis

Other diseases can imitate HZO, including her-
pes simplex infection of the eyelid, cornea, or
retina; anterior uveitis due to cytomegalovirus;
contact dermatitis (from plants); or reactions to
active ingredient or excipients in topical medica-
tions [2, 29, 61].

The differential diagnosis of HZO can be
divided into the following categories, depend-
ing on presentation:

1. Neuralgia. If patients experience only pain,
tension headache, migraine, cluster headache,
and giant cell arteritis must be ruled out.

2. Rash. While a vesicular rash is often associ-
ated with HZO, it is crucial to also consider
other potential causes like contact derma-
titis, impetigo, and HSV infection. Distin-
guishing between HSV and HZO can pose
challenges; while both may present with a
vesicular rash, HSV typically affects multiple
dermatomes rather than being confined to
one. Additionally, classic corneal dendrites
are seen in HSV infection, whereas pseudo-
dendrites are characteristic of HZO.

3. Ocular findings without a rash. In cases of peri-
orbital swelling and ptosis, consider preseptal
cellulitis, orbital tumor, and cavernous sinus
thrombosis. Other possibilities include cor-
neal abrasion, toxic reaction to active ingre-
dients or preservatives in topical medication,
infectious keratitis as Acanthamoeba keratitis
also produces pseudodendrites, the different
causes of interstitial keratitis, and infectious
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Table 2 Herpes zoster ophthalmicus: key points

HZO is a clinical diagnosis

Most patients who get HZ are otherwise healthy; however, the extent and severity of disease may be greater in immuno-

compromised individuals
Patients with a bilateral rash are unlikely to have HZO

HZO occurs in up to 20% of patients with HZ

Recurrent or chronic HZO occurs in up to 25% of patients with HZO

Inflammation of ocular structures occurs in up to 50% of patients with HZO

Ocular involvement can occur 2—4 weeks after the onset of the rash

If the rash involves the tip of the nose (Hutchinson’s sign), ocular involvement is more likely

HZ herpes zoster, HZO herpes zoster ophthalmicus

and non-infectious causes of uveitis includ-
ing all the different types of Herpesviridae.

Key points regarding HZO are presented in
Table 2.

VISION IMPAIRMENT

Moderate vision loss is not uncommon in
patients with HZO, whereas severe vision loss
is uncommon and complete loss of vision is
rare (Table 1). Multivariate analysis of data
from 869 patients treated at a single ophthal-
mology center over one decade showed that
moderate vision loss (seen in 19.8% of eyes)
was associated with uveitis, White race, and
best corrected visual acuity at the time of
presentation, whereas severe vision loss (seen
in 7.6% of eyes) was associated with uveitis,
immunosuppression, visual acuity at the time
of presentation, and older age [46]. In a lon-
gitudinal study of patients with HZO, increas-
ing age, positive Hutchinson’s sign, absence
of corneal sensation, presence of corneal epi-
thelial lesions, and uveitis were significantly
associated with vision loss [62]. Among these
factors, uveitis was the best predictor of vision
loss in a multivariate analysis [62].

RECURRENT AND CHRONIC HZO

A significant proportion of patients with HZO
experience chronic or recurrent disease (up to
25% of patients overall) [63, 64]. A retrospec-
tive review of data from 130 patients with HZO
showed that 24% of patients (31/130) had
chronic disease and 15% (19/130) had recur-
rent ocular complications. In this series, 80% of
patients with HZO (n=104) had ocular manifes-
tations, the most common of which were epi-
thelial keratitis (46%), conjunctivitis (38%), and
endothelial keratitis (12%) [63]. Patients with
chronic HZO experienced symptoms for a mean
of 304 days (range 66-1575 days), compared
with 13 days (range 3-50 days) in patients with
acute HZO. Most patients with recurrent disease
(18/19) also had chronic disease. The most com-
mon recurrent manifestations were stromal kera-
titis (i.e., corneal infiltrates losing transparency;
50%), epithelial keratitis (i.e., pseudodendritic
corneal ulcers; 29%), endotheliitis (i.e., cor-
neal edema and loss of transparency; 13%), and
conjunctivitis/scleritis (8%) [63]. In this study,
through multivariate analysis, recurrent ocular
disease was significantly associated with epithe-
lial keratitis, stromal Kkeratitis, increased IOP, and
chronic HZO. Of note, sex, age, and immune sta-
tus were not associated with chronicity or recur-
rence. The authors did not report whether skin
involvement manifested during recurrences.
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Recurrence of HZO has been associated with
cataract surgery [65]. Among 57 patients with a
history of HZO (38 with recurrent disease), 23
patients experienced a recurrence after under-
going cataract surgery. Postsurgical recurrence
was associated with more frequent recurrent epi-
sodes and shorter periods of disease quiescence
prior to surgery [65].

IMPORTANCE OF EARLY
DIAGNOSIS AND REFERRAL

HZO is a clinical diagnosis that generally does
not require confirmatory laboratory testing.
Swabs of skin or ophthalmic lesions for PCR
analysis should only be considered when the
diagnosis is uncertain, for example in patients
with zoster sine herpete or recurrent anterior
uveitis. Early referral of a characteristic painful
rash in an ophthalmic distribution to an oph-
thalmologist is essential to help prevent long-
term, irreversible damage from complications
related to HZO [66].

Patients may present with a history of systemic
symptoms such as prodromal symptoms (head-
ache, fever, malaise), skin rash, dermatomal pain,
paresthesia, and discomfort, and ocular symp-
toms such as pain, redness, watering, photopho-
bia, and blurred/decreased vision [48]. A diag-
nosis of HZO should be considered in patients
presenting with a papular or papulovesicular rash
in the area innervated by the first division of the
fifth cranial nerve, especially if the onset of rash
was preceded by tingling and pain exacerbated by
touch, accompanied by complaints of a headache
and feeling generally unwell [2].

Early signs and symptoms of HZO (itch-
ing, tingling, or pain in the affected area) may
become apparent several days before the charac-
teristic HZ rash develops [2, 42]. In rare cases, a
rash may not develop (termed “zoster sine her-
pete”) and ocular manifestations of HZO may
occur without skin lesions, which increases the
difficulty of diagnosing the condition [2, 42, 67].
Ocular symptoms are often non-specific, may
include hyperemia, lacrimation, and blurred
vision, and usually appear days after the rash
[42, 68]. Involvement of the skin supplied by the

nasociliary nerve (Hutchinson'’s sign) is the main
trigger for ophthalmologist referral [66]; how-
ever, although this is a traditional teaching, it is
not always reliable. Referral to an ophthalmolo-
gist should also be triggered by conjunctival or
ciliary pain, changes in vision (diplopia, photo-
phobia, or decreased acuity), and/or abnormal
extraocular movements suggesting paralysis of
the third, fourth, or sixth cranial nerve.

Patients with HZO should undergo a complete
ophthalmologic examination including a slit
lamp examination, determination of IOP, and
cranial nerve examination. Referral times have
not been widely reported. Median time from
rash to clinical presentation and subsequent
referral to an ophthalmologist was 5 days in a
New Zealand study [46]. A recent analysis of a
US claims database found that 75.8% of patients
saw an eye care provider within 7 days of being
diagnosed with HZO [69].

Patients with signs or symptoms of herpes
zoster oticus (Ramsay Hunt syndrome) should
be referred to an otorhinolaryngologist.

IMPORTANCE OF EARLY AND
APPROPRIATE TREATMENT

The general goals of treatment for HZ, including
HZO, are to limit the intensity and duration of
HZ-associated symptoms, promote the healing
of lesions, and improve health-related quality
of life [70]. Specific goals of therapy in patients
with HZO include limiting the extent of involve-
ment of ocular structures, preserving vision, and
preventing recurrence. To these ends, prompt
initiation of antiviral therapy (within 72 h of
the onset of HZO symptoms) can prevent ocu-
lar complications [71, 72]. Ophthalmologic con-
sultation is recommended for all patients with
HZO. An algorithm showing management of
patients with HZO is shown in Fig. 4.

While initiation of antivirals within 72 h of
symptom onset is preferred, initiation of anti-
viral therapy beyond 72 h after onset is consid-
ered to be reasonable (in European consensus
guidelines) as long as viral replication is ongo-
ing as indicated by the presence of new lesions
in patients with complications or at risk of
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Patient presents to primary care provider with:

* Prodrome (headache, fever malaise)

* Characteristic tingling, painful, unilateral rash
affecting the region innervated by the 5th

cranial nerve

* Erythematous papules 2-3 mm in diameter
(papules, pustules and crusts may occur

simultaneously)

Initiate oral antiviral therapy® ¢
* Acyclovir 800 mg 5 times daily x 7 days

Refer to ophthalmologist,
especially if:

* Hutchinson’s sign®

* Conjunctival or ciliary pain or
redness

* Diplopia, photophobia or
decreased visual acuity

* Abnormal extraocular
movements suggesting
paralysis of the 3rd 4th or 6th
cranial nerve

* Famciclovir 500 mg three times daily x 7 days ¢ Slit lamp examination
* Valacyclovir 1000 mg three times daily x 7 days * Tonometry

* Cranial nerve examination

Provide supportive care

* Analgesics for pain

* Consider topical corticosteroids to control inflammation
* Artificial tears or lubricants as needed for ocular discomfort

Follow-up
* No ocular involvement: follow-up within 10-14 days
* Ocular involvement: every 1-7 days during the acute episode depending on severity
and findings, then every 3-12 months thereafter to monitor for delayed sequelae

Other considerations
* Avoid contact with infants, pregnant women and immunocompromised persons

until lesions have healed

* Avoid vaccination against herpes zoster (should be delayed until eye disease is

well controlled)

Fig.4 Treatment algorithm for collaborative care between
primary care provider and ophthalmologist [2, 48, 53, 77,
118, 119]. “Involvement of the skin supplied by the naso-
ciliary nerve. bIdeally <72 h after onset of rash, but beyond
7 days if new lesions are present in patients with complica-

complications, such as those with ophthalmic
disease or those who are immunocompromised
[48, 70]. An analysis in New Zealand showed
that, although only one-third of patients pre-
sented to their general practitioner within 3 days
of HZ symptom onset, a higher proportion of
patients with HZO did so (45%) when compared
with patients with HZ affecting other dermato-
mes (31%) [73]. A recent analysis of a US claims

tions, such as herpes zoster ophthalmicus, or at risk of com-
plications, such as immunocompromised patients. “Topi-
cal ophthalmic corticosteroids should not be used in the
absence of antiviral agents

database showed that nearly 60% of patients
with HZO received systemic antiviral therapy
within 7 days of the diagnosis [69].

Antivirals used to treat HZO include oral acy-
clovir, valaciclovir, and famciclovir [48, 70]. In
disseminated HZ or in immunocompromised
patients, intravenous (IV) acyclovir is indi-
cated; if the disease is resistant to acyclovir, IV
foscarnet may be considered. Early initiation of
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antiviral therapy limits disease progression in
patients with HZO. In a small study (N = 86) in
which acyclovir was initiated within 72 h of the
onset of rash, 30% of patients developed chronic
ocular complications, as compared with >50%
of untreated patients from other studies (Hoang-
Xuan et al. [74] cited in Cohen and Kessler [75]).
A retrospective analysis of data from patients
with HZO who had (n = 202) and had not (n
= 121) received antivirals showed that antivi-
ral treatment was associated with a significantly
lower incidence of neurotrophic keratitis within
6 months [76]. In addition, serious inflam-
matory conditions (stromal keratitis, corneal
edema, scleritis, uveitis, and glaucoma) were
associated with a delay in initiating antiviral
therapy among treated patients [76]. A system-
atic review of data from randomized controlled
trials of antiviral treatments for HZO concluded
that famciclovir 500 mg three times daily or
valacyclovir 1000 mg three times daily are both
reasonable alternatives to acyclovir 800 mg five
times daily because of the less frequent adminis-
tration [77]. Occurrence of ocular manifestations
was similar across individual trials (famciclovir
vs. acyclovir and valacyclovir vs. acyclovir).

In addition to antiviral and analgesic agents,
systemic and topical ophthalmic corticosteroids
may be prescribed as adjunctive anti-inflamma-
tory agents, but this is controversial [70]. The
American Academy of Ophthalmology (AAO)
recommends topical corticosteroids be used judi-
ciously with close monitoring for stromal kerati-
tis and uveitis. A survey of US ophthalmologists
participating in the Zoster Eye Disease Study
(ZEDS) showed that a majority (63.4-69.1%) of
specialists used the combination of a topical cor-
ticosteroid plus prolonged antiviral therapy for
the treatment of stromal keratitis in both recent-
onset and chronic HZO [78]. However, corticos-
teroids should not be used in the absence of
antiviral medications because they are immu-
nosuppressants and corticosteroid monotherapy
may promote viral replication and result in acute
retinal necrosis [70]. The incidence of acute reti-
nal necrosis is fortunately rare (i.e., 1 case per
1.6-2.0 million population per year) [79].

Acute retinal necrosis is a rapidly progressive
ophthalmologic emergency and may spread to
the contralateral eye [70]. Although no data are

available from randomized trials to guide man-
agement, immediate treatment of acute retinal
necrosis with IV acyclovir followed by oral ther-
apy to complete a 3- to 4-month course of anti-
viral treatment has been recommended to arrest
viral replication and prevent the involvement
of both eyes [70, 80, 81]. Intravitreal antiviral
agents (foscarnet, ganciclovir) have also been
recommended [29, 82]. For optic neuropathy
or orbitopathy, IV acyclovir is used at a dosage
of 10-15 mg/kg three times daily for 2-3 weeks.
The treatment for retinitis is similar, with the
addition of several months of oral antiviral ther-
apy [83].

There are no data from randomized, pla-
cebo-controlled studies to support the use of
long-term suppressive treatment with oral
antiviral agents. Prolonged antiviral therapy is
being investigated in an ongoing trial (ZEDS;
NCTO03134196) in the HZO setting [84]. This
randomized, double-blind trial has enrolled
652 patients and will determine whether treat-
ment with valacyclovir 1000 mg daily for 1 year
reduces the incidence of ophthalmic complica-
tions in patients with HZO [85]. Eligible patients
are immunocompetent adults who have had an
episode of HZO with dendriform epithelial kera-
titis, endothelial keratitis, stromal Kkeratitis, and/
or iritis within the previous year. The study is
expected to be completed in 2024 [85].

After the initial diagnosis of HZO, follow-
up visits are required on the basis of clinical
presentation. If there is no ocular involve-
ment, follow-up for optometric assessment in
10-14 days should be considered [48]. If there
is ocular involvement, the follow-up interval is
dependent on type of ocular involvement and
severity: the AAO recommends following up
every 1-7 days during the acute episode, then
monitoring at 3- to 12-month intervals thereaf-
ter to detect the presence of delayed complica-
tions (e.g., ocular hypertension, cataracts, and
corneal scarring) [53]. Overall, 48.7% of patients
with HZO had at least one follow-up visit within
30 days of the initial diagnosis, and 38.6% of
patients with HZO had a follow-up appointment
with an ophthalmologist within 1 year of the
initial diagnosis [69].
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IMPORTANCE OF PREVENTION

Prevention of HZ in general is an effective means
of preventing HZO, given that HZO is a subtype
of HZ involving one specific nerve and dermat-
ome. Previously, two vaccines were approved
in several countries for the prevention of HZ
in adults; a live-attenuated vaccine (zoster vac-
cine live; ZVL) was licensed in 2006 (Zostavax,
Merck & Co., Inc.) [86], and subsequently, an
adjuvanted recombinant zoster vaccine (RZV;
Shingrix, GSK), which contains the main target
of CD4" T cell-mediated responses to latent VZV
(glycoprotein E) and a liposome-based adjuvant
(ASO1y), was approved in 2017 [87]. Pivotal stud-
ies for both vaccines were conducted to assess
efficacy in prevention of HZ and did not report
on HZO specifically. Effectiveness regarding pre-
vention of HZO has been reported in real-world
effectiveness studies.

Efficacy in Preventing HZ

When administered as a single dose in a rand-
omized, multicenter, phase 3 trial, the efficacy
of ZVL relative to placebo for prevention of HZ
was 69.8% in adults aged 50-59 years [6] and
51.3% in adults aged >60 years [5]. The effi-
cacy of ZVL waned during a long-term follow-
up study of patients enrolled in phase 3 trials
and was estimated to be 21.1% at 7-11 years
post vaccination [88]. As a live vaccine, ZVL
is generally contraindicated in immunocom-
promised individuals [89]. The most common
adverse reactions reported in pivotal clinical
trials of ZVL were injection-site reactions (64%
in persons aged 50-59 years and 48% in those
aged =60 years) [90]. The most common sys-
temic adverse reactions included headache and
pain in the extremities. Most local and systemic
adverse reactions were mild in intensity.

A two-dose schedule of RZV is indicated for
the prevention of HZ in adults aged > 50 years
and also in adults aged > 18 years who are at
increased risk of HZ (e.g., immunocompro-
mised individuals) [91, 92]. The efficacy of

RZV for prevention of HZ relative to placebo
in adults aged > 50 years and =70 years, respec-
tively, was 97.2% and 91.3% in randomized,
controlled, multicenter, phase 3 trials [7, 8].
A combined analysis of data from these trials
showed that 1 of 13,881 vaccinated individuals
and 7 of 14,035 placebo recipients experienced
ophthalmic disease during approximately
4 years of follow-up [93]. Long-term follow-
up of patients aged > 50 years vaccinated with
RZV in the phase 3 trials has shown that vac-
cine efficacy against HZ was 81.6% for approxi-
mately 6-10 years post vaccination [94]. As a
subunit vaccine, RZV can be administered to
immunocompromised individuals [91]. As a
result, a series of clinical trials have examined
the efficacy of the vaccine in this diverse high-
risk group of patients. RZV had a vaccine effi-
cacy of 68.2% in preventing HZ in autologous
stem cell transplant recipients aged > 18 years
[95] and 87.2% in patients with hematologic
malignancies according to a post hoc analysis
[96].

In individuals aged>50 years who received
RZV in clinical trials, the most common solic-
ited local adverse reactions were pain (78%), red-
ness (38%), and swelling (26%), and the most
common solicited general adverse reactions were
myalgia (45%), fatigue (45%), headache (38%),
shivering (27%), and fever (21%) [91]. Most of
these reactions were not long-lasting (median
duration of 2-3 days). Reactions reported as
severe lasted 1-2 days. In adults>18 years who
are immunodeficient or immunosuppressed
as a result of disease or therapy, the safety
profile was consistent with that observed in
adults 250 years.

Efficacy/Effectiveness Against HZO

Two meta-analyses have examined the effective-
ness of vaccines against HZ and complications.
A systematic review of data from 9,536,086
patients in 22 cohort and case-control studies
showed that, on the basis of two studies with
data on ZVL for the prevention of HZO, ZVL had
30% efficacy in preventing HZO [97]. A network
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meta-analysis by Tricco et al. [98] including data
from a randomized controlled trial of 13,900
patients comparing the efficacy of RZV and pla-
cebo in older adults showed that the efficacy of
RZV was significantly superior to that of placebo
in the prevention of HZO (vaccine efficacy 88%).

Real-world observational studies from the
USA have evaluated vaccine effectiveness in the
prevention of HZO. In a retrospective cohort
study in Medicare beneficiaries aged > 65 years,
the effectiveness of ZVL in preventing HZO was
estimated to be 31% during the first 3 years post
vaccination and 21% after>4 years [15]. The
effectiveness of ZVL in prevention of HZO in
adults aged >50 years was estimated to be 71%
during the first years post vaccination, and sub-
sequently decreased to 12% at 8-10 years of
follow-up in a prospective study that included
1.5 million individuals [99]. For the 10-year
period, effectiveness of ZVL in prevention of
HZO was 37% [99].

RZV effectiveness in Medicare beneficiar-
ies aged =265 years against HZO was reported
to be 67% in a study that included 15 million
individuals with approximately 7 months of
follow-up since vaccination [100]. RZV effec-
tiveness against HZO in adults aged > 50 years
was evaluated in two large observational stud-
ies of commercial health insurance databases
with a median follow-up period of 2 years after
vaccination. In one of these analyses, which
included approximately 5 million individuals,
vaccine effectiveness against HZO was estimated
to be 89% in adults aged > 50 years [101]. In the
other analysis, the overall incidence of HZO in
vaccinated and unvaccinated individuals was
estimated to be 11.9 and 72.1 cases per 100,000
person-years, respectively [102].

The effectiveness of HZ vaccines in individu-
als with a prior history of HZO has not been
assessed or reported.

CURRENT GUIDANCE FOR HZ
PREVENTION

Over the past two decades, recommendations
for preventing HZ in older adults with vaccines
have evolved. Initially, ZVL was the only vaccine

available. For example, in 2008, the US Advisory
Committee on Immunization Practices (ACIP)
recommended ZVL for all individuals older than
60 years [4]. Subsequently, after the US Food and
Drug Administration approval of RZV, ACIP rec-
ommended that all adults aged > 50 years receive
RZV regardless of whether they had previously
received ZVL [4, 103]. ACIP recommends RZV
in preference to ZVL because of the greater
apparent efficacy of RZV in clinical trials and
because of diminished efficacy of ZVL over time
[103]. More recently, with the approval RZV
in immunocompromised individuals, ACIP
recommends RZV for prevention of HZ and
related complications in immunodeficient and
immunosuppressed adults aged =19 years [104].
Australian [105], Canadian [106], and German
[107] authorities also recommend RZV in pref-
erence to ZVL. The AAO recommends vaccina-
tion against HZ in patients aged >50 years and
also that ophthalmologists collaborate with
primary care physicians, internists, dermatolo-
gists, and other healthcare professionals to rec-
ommend vaccination against HZ in patients
aged>50 years [108].

Patients with HZ are at risk of recurrent dis-
ease. While there are limited data on the effec-
tiveness of vaccines in individuals with a history
of HZ, vaccination is recommended; however,
guidance varies as to when vaccination should
occur. ACIP recommends that vaccination can
occur after resolution of acute HZ [103], whereas
the Australian Technical Advisory Group on
Immunisation (ATAGI) recommends that vac-
cination is delayed for > 12 months after an epi-
sode of HZ (or>3 months for immunocompro-
mised individuals) [105].

There is concern that vaccination against HZ in
individuals with a history of HZO may be associ-
ated with exacerbation or recurrence of HZO, with
a few cases being reported following ZVL [109,
110] and RZV [111, 112] administration. A recent
study reported an increased risk of exacerbation
or recurrence in the 56-day period after vaccina-
tion with RZV (adjusted hazard ratio 1.64; 95%
confidence interval 1.01-2.67; p=0.04) [113];
there was no significant increase during the 28- or
42-day periods post vaccination [113]. The AAO
notes that individuals with a history of HZO may
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be at risk of recurrent eye disease after vaccina-
tion and recommends that these individuals are
examined by their ophthalmologist within sev-
eral weeks before and after vaccination against
HZ [108]. Moreover, since cell-mediated immu-
nity is stimulated during and after an episode of
HZ, vaccination is not urgent immediately after
resolution of symptoms and should be delayed
until eye disease is well controlled [108]. As only
limited data are available on the use of HZ vac-
cines in individuals with a history of HZO, cli-
nicians should use professional judgment when
considering the resolution of HZO symptoms and
immune status of a given patient in light of cur-
rent recommendations.

An increase in HZ vaccination would be
expected to reduce the burden of HZ, including
HZO. Despite the recommendations, vaccina-
tion coverage for adults, including HZ vaccina-
tion, remains suboptimal. Barriers to vaccination
against HZ include diverse phenomena that can
be categorized as patient beliefs about HZ (low
perceived risk of HZ, or the belief that one rarely
gets sick or has immunity to HZ already), beliefs
about HZ vaccines (concerns about effectiveness,
adverse effects, or possible allergic reactions, or
the belief that HZ vaccines can cause shingles),
and factors related to healthcare providers (such
as not having discussed the need for HZ vacci-
nation with their primary care physician or dif-
ficulty getting to see a primary care physician)
[114]. In particular, a prominent reason cited by
patients when declining HZ vaccination is the
lack of a recommendation by their primary care
physician [115, 116].

Primary care physicians should be proactive
and recommend HZ vaccination to all eligi-
ble patients rather than waiting for a patient’s
request. Patients who regularly receive influenza
vaccines have increased uptake of HZ vaccines
[117]; therefore, a convenient time to recom-
mend and administer an HZ vaccine would be
when a patient is attending a clinic to receive a
seasonal influenza vaccine. Practice nurses are ide-
ally situated to identify patients who are eligible
for vaccination.

CONCLUSIONS

In summary, because HZO is a potentially
sight-threatening condition and a significant
proportion of patients with HZO experience
chronic or recurrent disease, referral to an
ophthalmologist for treatment and follow-
up is necessary in patients who present with
HZ and ocular signs and symptoms or naso-
ciliary branch involvement. Prompt initiation
of antiviral treatment and timely follow-up
is necessary to limit progression of HZO and
complications. Effective vaccines are widely
available and recommended for the prevention
of HZ and HZO in adults. Primary care physi-
cians should prioritize vaccination of eligible
patients as part of a comprehensive vaccina-
tion program in adults.
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