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Objective: To study the clinical course of herpes zoster ophthalmicus (HZO) and to compare the demographics, treatments, and outcomes in patients aged ⬍60 years versus patients aged ⱖ60 years at the time of
diagnosis.
Design: Retrospective chart review of all 112 patients presenting for management of HZO from January 1,
2008 to December 31, 2008.
Participants: A total of 112 patients (58 aged ⬍60 years and 54 aged ⬎60 years) at the time of HZO onset.
Interventions: Anterior segment complications, treatments, and surgical procedures were documented at 3
months, 6 months, and 1 year, and then annually for the remainder of the follow-up period.
Main Outcome Measures: Intraocular pressure, inflammation, steroid use, surgical procedures, anterior
segment complications, post-herpetic neuralgia, and delayed herpes zoster pseudodendrites.
Results: Equal numbers of patients were affected with HZO in the younger and older age groups (51.8%,
n ⫽ 58 vs. 48.2%, n ⫽ 54, respectively, P ⫽ 0.69). The most common decade of HZO onset was between 50 and
59 years. Younger patients were more likely to be healthy compared with older patients (P ⫽ 0.05). Delayed
herpes zoster pseudodendrites were more common in the younger patients (36.7% vs. 16.7%, P ⫽ 0.03). The
mean number of flares per patient-years was significantly higher in the younger patients (z test, P ⫽ 0.024).
Post-herpetic neuralgia, neurotrophic keratopathy, and secondary infectious keratitis were more frequent in the
older patients (P ⫽ 0.05). Prevalence of corneal perforation, corneal thinning, cataract formation, and glaucoma
was similar between the 2 groups. Most patients in both groups (84.2% of younger patients and 89.5% of older
patients) were taking topical steroids 3 years after referral for HZO.
Conclusions: Herpes zoster ophthalmicus affects individuals aged younger than and older than 60 years in
similar numbers, with the most common decade of onset between age 50 and 59 years. Younger patients had
more episodes of delayed pseudodendritiform keratitis and flares of inflammation compared with older patients,
who had more problems related to neurotrophic keratopathy.
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in this article. Ophthalmology 2011;118:2242–2250 © 2011 by the American Academy of Ophthalmology.

Herpes zoster ophthalmicus (HZO), in comparison with
other dermatomal manifestations of shingles, is more often
associated with chronic and detrimental sequelae. First described in 1865 by Hutchinson,1 HZO is implicated in a
spectrum of ocular manifestations owing to viral reactivation and its associated inflammatory and immune reactions,
subsequent vasculitis, and lasting neuropathy.2 Accounting
for 10% to 20% of the 1 million cases of herpes zoster (HZ)
annually in the United States, HZO poses a formidable
concern to the aging population.3
Herpes zoster results from the reactivation of latent
varicella zoster virus (VZV) from sensory neuron ganglia.4,5 Characterized by a dermatomal rash, the virus
spreads along an axonal distribution, affecting neurons
and satellite cells, and eventually penetrating the epidermis.4 Ocular complications, which occur in up to 80% of
patients with ophthalmic zoster,6 developing into a
chronic course in 30%,7 are secondary to both the direct
effects of viral infection and nonviral mechanisms of
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injury, such as inflammation, occlusive vasculitis, and
neuropathy.2,8 –16
The incidence of HZ is directly correlated with VZVspecific cell-mediated immunity.17 Once T-cell lymphocyte
specific immunity declines below a threshold level, most
commonly due to advancing age or secondary to an
immune-compromised state, an individual is at risk for
VZV reactivation as HZ.18 –22 Exposure to VZV serves as a
booster that increases a cell-mediated response to VZV in
immunocompetent individuals,17 thereby providing defense
against HZ. However, because the epidemiology of VZV in
the community has been permanently altered after licensure
of the varicella vaccine in 1995 in the United States,23,24 it
is predicted that these individuals too will be at increased
risk for HZ. Adults aged ⬍50 years, who had previously
relied on this periodic exposure to infected children to
mobilize their own cell-mediated immunity, are expected to
experience a greater incidence of HZ in the coming decades.25 It is estimated that in adults aged ⬍50 years old, an
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additional 14.6 million cases of HZ (a 42% increase) will
result over the next 50 years, at substantial medical and cost
burden.26
A vaccine to prevent VZV reactivation, Zostavax (Sanofi
Pasteur MSD, Lyon, France) has been available in the
United States since 2006.27 Licensed by the Food and Drug
Administration for use in people aged ⱖ60 years, the zoster
vaccine is administered as a single subcutaneous injection.28
The pivotal efficacy trial, the Shingles Prevention Study, a
randomized double-blind trial of patients aged ⱖ60 years,
demonstrated a 51.3% reduced incidence of HZ, a 66.5%
reduction in the incidence of post-herpetic neuralgia (PHN),
and a 61% reduction in the burden of illness, with HZ
vaccination.28 –31 Similarly, HZO, because it represents a
formidable proportion of HZ disease,3 also decreased in
incidence by 49% in the vaccine group, with significant
reduction in the overall severity of HZO in patients who did
develop it (Oxman MN, Williams HM, Levin MJ, et al.
Efficacy of zoster vaccine according to dermatome region.
Poster presented at: 45th Annual Interscience Conference
on Antimicrobial Agents and Chemotherapy, December
16 –19, 2005, Washington, DC).
Accordingly, current recommendations of the Centers for
Disease Control and Prevention’s Advisory Committee on
Immunization Practices are routine vaccination of all immunocompetent persons aged ⱖ60 years, including those
with a history of HZ or chronic medical conditions. The
vaccine is not licensed for the treatment of acute HZ or
PHN, or for the prevention of HZ in patients aged ⬍60
years.32
With prevention targeted for individuals aged ⬎60 years,
vaccination is predicted to prevent 25 000 cases of HZO
each year in the United States.31 Associated with greater
organ-specific morbidity and PHN than HZ in other dermatomal locations,7,33 the cost-effectiveness of HZO prevention is expected to parallel, if not exceed, the benefits of
prevention of HZ as a whole.34 On secondary analyses of
the efficacy of zoster vaccine across different age groups
(e.g., 60 – 69 years vs. ⱖ70 years), the reduction in incidence was greater among the younger age stratus (64%)
than among the older age stratus (38%) (Oxman MN, Williams HM, Levin MJ, et al. The impact of age on the
efficacy of zoster vaccine. Poster presented at: Infectious
Disease Society of America 43rd Annual Meeting, October
6 – 8, 2005, San Francisco, CA). Cost efficacy estimates by
Gelb,34 using data from the Shingles Prevention Study to
generate cost per quality-adjusted life-years gained by vaccine administration, suggested that all models that vaccinated individuals closer to age 60 years offered greater cost
efficacy than scenarios that vaccinated individuals at older
ages. Ultimately, given that HZO is predicted to occur at
increased incidence in individuals aged ⬍60 years in the
coming decades,23–26 the benefit of vaccination may apply
to this younger age group as well.26,34
The purpose of this study is to evaluate the number of
cases, clinical course, severity of disease, and outcomes in
patients treated at a tertiary eye referral center, comparing
patients aged ⬍60 years versus patients aged ⱖ60 years at
the time of diagnosis of HZO. To our knowledge, this is the
first study comparing the clinical course of HZO with re-

spect to age of onset of disease in the United States and
drawing attention to HZO in patients aged ⬍60 years.

Patients and Methods
All patients who presented to the Cornea Service faculty practice
at Wills Eye Institute for the treatment of HZO from January 1,
2008, to December 31, 2008, were identified by a computer search
of the International Classification of Diseases, 9th Revision, diagnosis codes 053.20 – 053.22. This retrospective review was approved by the institutional review board at Wills Eye Institute.
Data were collected with respect to age at diagnosis, year of
diagnosis, initial treatment, predisposing factors, time from diagnosis to referral, number of office visits, and duration of follow-up.
Chart notes were reviewed for documentation of acute inflammation, delayed HZ pseudodendrites, neurotrophic keratitis confirmed by corneal sensation assessment, acute pain, and PHN by 4
cornea specialists (PRL, CJR, KMH, EJC) at the time of each
follow-up appointment. Intraocular pressure, anterior segment
complications, treatment, and surgical procedures were documented for the following intervals: presentation, 3 months, 6
months, 1 year, and then annually for the remainder of the
follow-up period. If an individual was referred to our service after
resolution of the acute rash, treatment at the time of onset of HZO
was determined from the medical record. The patients were then
divided into 2 groups based on age of onset of HZO (⬍60 years
and ⱖ60 years) and compared.

Ascertainment of Herpes Zoster Ophthalmicus
Flare
To standardize interpretation of a subject’s clinical course, HZOrelated anterior segment flare-ups, or inflammatory relapses, were
defined as any initiation or increase in steroid dosage or potency to
achieve resolution of inflammation. Change in steroid dosage was
defined by any change in frequency of administration. Steroid
potency was defined as high, medium, or low using classifications
previously described by Epstein et al.35 High-potency steroids
included use of prednisolone acetate/phosphate 1% one or more
times daily. Medium-dose steroids included use of prednisolone
acetate 1% once every other day, loteprednol etabonate 0.5% 1
time per day, and fluorometholone alcohol 0.25% 1 time per day.
Low-dose steroids included use of prednisolone acetate 0.12%,
fluorometholone alcohol 0.1%, loteprednol etabonate 0.2%, or
prednisolone acetate 1% less frequently than every other day
dosing.

Definition of Post-Herpetic Neuralgia
Post-herpetic neuralgia is currently defined as a neuropathic pain
syndrome that persists ⬎3 months after resolution of dermatomal
rash.28 –31 Post-herpetic neuralgia was defined in our study as any
symptom of pain or the use of pain medication for ocular symptoms documented in the medical record at least 3 months after
onset of HZO.

Definition of Delayed Herpes Zoster
Pseudodendrites
Delayed HZ pseudodendrites are elevated, opaque, white, fine
branching, or stellate plaque-like lesions overlying the epithelium.
Only patients with at least 3 months of follow-up were included in
this analysis.
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Statistical Methods
Statistical analysis included paired t tests and analysis of variance
(ANOVA) to compare baseline demographics and clinical characteristics between patients with onset of HZO at ⬍60 years of age
and patients with onset of HZO at ⱖ60 years of age. Z tests for 2
proportions were used to compare incidence of HZO-related complications in the 2 groups.

Results
Among 112 patients who presented to the Cornea Service at Wills
Eye Institute between January 1, 2008 and December 31, 2008, for
either acute HZO or follow-up of previously diagnosed HZO, 58
(51.8%) were aged ⬍60 years at the time of diagnosis and 54
(48.2%) were aged ⱖ60 years at the time of diagnosis (z test, P ⫽
0.69, Table 1). Age stratification into 10-year increments revealed
that the number of cases of HZO increased after the age of 40
years, and the most common decade of HZO onset was between 50
and 59 years (Fig 1). Mean follow-up time from date of presentation was longer in the younger patients (76.9 months) than in the
older patients (50.7 months) (z test, P ⫽ 0.04, Table 1). Patients
who were younger at HZO onset had a significantly higher mean
number of follow-up visits compared with patients who were older
at HZO onset (24.6⫾24.9 vs. 15.8⫾14.6, P ⫽ 0.03). Gender and
laterality of disease were not statistically different between the 2
age groups. At the time of onset of HZO, the number of patients
with cancer was higher (n ⫽ 10, 18.5%) in the older age group (z
test, P ⫽ 0.02, Table 1) compared with the younger age group
(n ⫽ 2, 3.5%). Absence of any known medical condition associated with compromised immunity was more common in the
younger age group (n ⫽ 52, 89.9%) compared with the older age
group (n ⫽ 40, 74.1%, P ⫽ 0.05). Mean time interval between
onset of HZO and referral to our center was longer for the younger
group, but the difference was not statistically significant (40.5
months, standard deviation [SD] 90.9 months, range: 0 days to 552
months for the younger group vs. 17.2 months, SD 39.8 months,
range 0 days to 242 months for the older group, P ⫽ 0.08, Table
1). The median time interval between onset of HZO and first
presentation to our institution was actually slightly shorter in
patients aged ⬍60 years (3.5 months) compared with patients aged
⬎60 years at the time of HZO diagnosis (5.0 months). Treatment

Figure 1. Distribution of age at time of diagnosis of herpes zoster ophthalmicus by decade.

of the acute HZO episode with oral antiviral therapy within the
first 72 hours of onset was equal in the 2 groups (18.9% vs. 20.4%,
P ⫽ 0.95, Table 2); however, there was a trend toward treatment
of acute HZO in the younger age group with topical antiviral
medication alone before referral, although this was not statistically
significant (z test, P ⫽ 0.14, Table 2). No patient gave a history of
HZV vaccination.
The mean number of flares per patient was 3.2 flares for
patients who were younger at HZO onset and 1.5 flares for patients
who were older at HZO onset (t test, P ⫽ 0.01). When adjusted for
follow-up period in patient-years, the mean number of flares per
patient-year in the younger onset group was 1.03 versus 0.48 per
patient-year in the older group, which was also statistically significant (ANOVA, P ⫽ 0.024, Table 3). Overall, flares occurred with
the greatest frequency in the first 3 months after referral in both
groups; however, the number of inflammatory occurrences was
statistically significantly greater only in the younger age group in
that time period (z test, P ⫽ 0.001, Fig 2). The other time interval
characterized by a significant difference in inflammatory occurrences was between 6 months and year 1 of follow-up, with a
higher number of inflammatory occurrences in the younger group
(z test, P ⫽ 0.001, Fig 2). Use of topical steroids for the manage-

Table 1. Demographic Features and Baseline Characteristics
Parameters

<60 yrs (n ⴝ 58)

>60 yrs (n ⴝ 54)

P Value

Age at diagnosis (yrs), mean ⫾ SD
Gender, female % (n)
Eye involved, OD % (n)
History of VZV vaccination %
Interval between diagnosis and referral (mos)
Duration follow-up (mos), mean ⫾ SD
No. of follow-up visits, mean ⫾ SD
Cancer % (n)
Oral steroids % (n)
Immunosuppression % (n)
HIV % (n)
No medical history % (n)
VA presentation logMAR (Snellen)
Pain at presentation % (n)

44.3⫾14.0
48.3 (25)
48.3 (28)
0 (0)
40.5⫾90.9
76.9⫾81.9
24.6⫾25.0
3.5 (2)
0 (0)
6.9 (4)
3.5 (2)
89.9 (52)
0.50 (20/64)
43.1 (25)

72.7⫾8.8
51.9 (28)
37.0 (20)
0 (0)
17.2⫾39.7
50.7⫾46.1
15.8⫾14.6
18.5 (10)
5.6 (3)
0 (0)
0 (0)
74.1 (40)
0.89 (20/155)
42.6 (23)

0.001
0.81
0.32
1
0.08
0.04
0.03
0.02
0.23
0.15
0.51
0.05
0.002
0.95

HIV ⫽ human immunodeficiency virus; logMAR, logarithm of the minimum angle of resolution; OD ⫽ oculus
dexter; SD ⫽ standard deviation; VA ⫽ visual acuity; VZV ⫽ varicella zoster virus.
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Table 2. Treatment Profile of Acute Herpes Zoster Ophthalmicus
Treatment of Acute HZO

<60 yrs (n ⴝ 58)

>60 yrs (n ⴝ 54)

P Value

Any antiviral (oral) within 72 hrs % (n)
Correct dosage antiviral (oral) within 72 hrs % (n)
Antiviral (oral) after 72 hrs % (n)
Antiviral (oral) plus topical antiviral % (n)
Topical steroid only % (n)
Topical antiviral only % (n)
Unknown % (n)

18.9 (11)
(5)
31.0 (18)
5.2 (3)
10.3 (6)
10.3 (6)
24.1 (14)

20.4 (11)
(2)
42.6 (23)
0 (0)
12.9 (7)
1.8 (1)
22.2 (12)

0.95
0.28
0.28
0.26
0.89
0.14
0.82

HZO ⫽ herpes zoster ophthalmicus.

ment of anterior segment inflammation was compared between the
2 groups at the following times: presentation, 1 year, and 3 years.
There was no statistically significant difference between the 2
groups at these time points, although there was a slight trend
toward increased use of high-potency steroids on presentation and
lower-potency steroids at 1 and 3 years in the younger group
compared with the older group. There was no statistically significant difference between the 2 age groups with respect to proportion of patients not taking any topical steroid at all time points. At
3 years, 84.2% of patients (16/19) in the younger age group and
89.5% of patients (17/19) in the older age group continued to be
treated with topical steroids (Fig 3).
To determine whether treatment of acute HZO with oral antiviral therapy affected inflammatory outcomes, subgroup analysis
comparing patients within each age group regarding treatment
status was performed. The number of patients who had received
the recommended oral antiviral therapy within 72 hours of onset of
the rash (acyclovir 800 mg 5 times per day, valacyclovir 1 g 3
times per day, or famciclovir 500 mg 3 times per day, for 7–10
days) and with at least 3 months of follow-up was small (5 patients
aged ⬍60 years and 2 patients aged ⬎60 years) and insufficient for
meaningful statistical analysis. Therefore, to allow statistical comparison, all patients who received any oral antiviral therapy within
72 hours of rash onset were included in this analysis. Oral antiviral
therapy within 72 hours of rash onset, regardless of dosage,
seemed to increase the rate of inflammatory occurrences among
patients aged ⬍60 years (antiviral group, n ⫽ 11, 1.49 flares/
Table 3. Clinical Profile and Complications of Patients Aged
⬍60 Years Versus ⱖ60 Years at the Time of Herpes Zoster
Ophthalmicus Onset
Complications

<60 yrs
(n)

>60 yrs
(n)

P Value

Flares/patient-year* (mean)
Pseudodendrites %* (n)
Corneal melt % (n)
Perforation % (n)
Infectious keratitis % (n)
Cataract % (n)
Neurotrophic keratopathy % (n)
IOP ⱖ22 mmHg % (n)
IOP ⱖ30 mmHg % (n)
IOP ⱖ40 mmHg % (n)
Band keratopathy % (n)
PHN %* (n)

1.03
36.0 (18)
3.4 (2)
3.4 (2)
3.4 (2)
15.5 (9)
8.6 (5)
17.2 (10)
8.6 (5)
3.4 (2)
0 (0)
8.0 (4)

0.48
16.7 (7)
5.6 (3)
1.9 (1)
16.7 (9)
12.9 (7)
31.5 (17)
24.1 (13)
7.4 (4)
5.6 (3)
7.41 (4)
38.1 (16)

0.024
0.03
0.82
0.86
0.04
0.88
0.001
0.31
0.76
0.86
0.08
0.001

IOP ⫽ intraocular pressure; PHN ⫽ post-herpetic neuropathy.
*Patients with at least 3 mos of follow-up (n ⫽ 50 for age group ⬍60 yrs,
n ⫽ 42 for age group ⱖ60 yrs).

patient-year vs. no antivirals, n ⫽ 26, 0.40 flares/patient-year,
P⬍0.001, ANOVA). This finding, however, was not replicated in
patients aged ⬎60 years (antiviral group, n ⫽ 6, 0.47 flares/
patient-year vs. no antivirals, n ⫽ 17, 0.47 flares/patient-year, P ⫽
0.97, ANOVA). To determine if the use of any antiviral medications in the treatment of acute HZO, regardless of dose and timing
of therapy affected inflammatory outcomes, a secondary analysis
was performed for this broader inclusion criterion. Among patients
aged ⬍60 years, the treatment of acute HZO with antiviral therapy
seemed to increase the rate of inflammatory occurrences (antiviral
group, n ⫽ 24, 1.71 flares/patient-year vs. no antivirals, n ⫽ 26,
0.40 flares/patient-year, P ⬍ 0.001, ANOVA). This trend was replicated in patients aged ⱖ60 years; however, this was not statistically significant (antiviral group, n ⫽ 25, 0.51 flares/patient-year
vs. no antivirals, n ⫽ 17, 0.47 flares/patient-year, P ⫽ 0.96,
ANOVA).
Analysis was also conducted to determine the relationship
between treatment with antiviral therapy at the time of acute HZO
and the rate of pseudodendrite formation. In patients aged ⬍60
years, the use of antivirals did not significantly affect the rates of
pseudodendrite formation (antiviral group, n ⫽ 10, 41.7% vs. no
antivirals, n ⫽ 8, 30.8%, z test, P ⫽ 0.66). This finding was
replicated for patients aged ⬎60 years (antiviral group, n ⫽ 3,
17.7% vs. no antivirals, n ⫽ 6, 24%, z test, P ⫽ 0.91).
Complications varied with respect to age at onset of HZO. The
prevalence of PHN was statistically significantly higher in the
older age group, 38.1% (n ⫽ 16/42 patients) versus 8.0% (n ⫽
4/50 patients) (z test, P ⫽ 0.001). Neurotrophic keratitis, defined
by any persistent epithelial defect with impaired corneal sensation,
occurred at a significantly higher frequency in patients who were
older compared with patients who were younger at HZO onset
(31.5%, n ⫽ 17 vs. 8.6%, n ⫽ 5, P ⫽ 0.005) The prevalence of
secondary infectious keratitis was also statistically significantly
higher in the older age group compared with their younger coun-

Figure 2. Comparison of inflammatory occurrences as a function of
patient-years at consecutive intervals between 0, 3, 6, 12, 24, and 48
months (n ⫽ number of patients at each follow-up interval).
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Figure 3. Comparison of topical steroid use at presentation, 1 year, and 3 years (n ⫽ number of patients).

terparts (16.7%, n ⫽ 9 vs. 3.4%, n ⫽ 2, P ⫽ 0.04). Delayed zoster
pseudodendrites were more common in the younger age group
compared with the older group (36.0%, n ⫽ 18 vs. 16.7%, n ⫽ 7,
P ⫽ 0.03).
The numbers of patients with corneal perforation, corneal thinning, cataract formation, and intraocular pressure elevation were
not statistically different between the 2 age groups (Table 3).
Surgical procedures occurred with equal frequencies in the 2
groups, with the exception of surgical tarsorrhaphy for the treatment of exposure/neurotrophic keratopathy, which was significantly more frequent in patients aged ⱖ60 years (16.7%, n ⫽ 9 vs.
3.9%, n ⫽ 2, P ⫽ 0.043, Table 4).

Discussion
Herpes zoster ophthalmicus is often associated with a
chronic course characterized by significant ocular morbidity2,3,7,9,13,22,32 and associated decline in quality of
life.29 –31,36 – 40 Because HZ is traditionally viewed as a
disease of old age or immune compromise,3,5,18 –22 vaccination to prevent HZ is recommended for susceptible populations (individuals aged ⱖ60 years).27–32 Analysis of patients presenting to our tertiary referral Cornea Service
demonstrated that approximately half of our cases of HZO
Table 4. Treatment Profile of Patients Aged ⬍60 Years Versus
ⱖ60 Years at the Time of Herpes Zoster Ophthalmicus Onset
Procedures

<60 yrs
(n)

>60 yrs
(n)

P
Value

Tarsorrhaphy % (n)
Penetrating keratoplasty % (n)
Corneal glue % (n)
Bandage contact lens % (n)
Punctal plug % (n)
Cataract surgery % (n)
Glaucoma filtering procedure % (n)
EDTA chelation % (n)
Conjunctival flap % (n)
Lamellar keratectomy % (n)
Enucleation/evisceration % (n)

3.9 (2)
13.7 (7)
5.9 (3)
5.9 (3)
17.7 (9)
7.8 (4)
0 (0)
0 (0)
1.9 (1)
1.9 (1)
1.9 (1)

16.7 (9)
7.1 (3)
0 (0)
14.3 (6)
28.6 (12)
11.9 (5)
2.4 (1)
4.8 (2)
2.4 (1)
2.4 (1)
0 (0)

0.04
0.38
0.27
0.42
0.51
0.91
0.97
0.45
0.97
0.97
0.97

EDTA ⫽ ethylenediaminetetraacetic acid.
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had an onset at age ⱕ59 years, and that the number of cases
increases dramatically after age 40 years. To our knowledge, this is the first study to characterize the clinical
findings and outcomes of HZO with respect to age of onset.
With similar numbers of patients with disease onset at
⬍60 years and ⱖ60 years, and peak occurrence between the
ages of 50 and 59 years, the population described by our
study may reflect the predicted increase in HZ disease in
younger individuals, theorized to be a consequence of the
institution of mandatory childhood varicella vaccination
over the past 10 to 15 years.25,26 Contrary to other studies,20,21,41 our study showed that younger individuals were
more likely to be healthy, with predisposing conditions such
as immunosuppressive treatment, cancer, and human immunodeficiency virus infection present in only 11.1% of patients who were younger at onset. Although immunosuppression and human immunodeficiency virus infection are
well-established risk factors, our study suggests that even
healthy young individuals are at a risk for HZO. Given this
finding, it is imperative to consider the diagnosis of HZO in
younger individuals to prevent delay in diagnosis and treatment with appropriate systemic antiviral therapy.
Although the dermatomal rash and pattern of vesicular
eruption are highly characteristic of HZO, its occurrence in
young individuals can often be mistaken for other disease
entities, such as herpes simplex dermatitis, insect bites, or
poison ivy, and subsequently misdiagnosed and mismanaged. This may provide a possible explanation for the trend
toward incorrect management of acute HZO in younger
individuals observed in this study. Although this was not
statistically significant (P ⫽ 0.14), younger individuals
were more likely to be treated with the topical antiviral
medication trifluridine as primary treatment before referral
to our institution, instead of receiving oral antiviral therapy
approved by the Food and Drug Administration for use in
HZ, that is, acyclovir, valacyclovir, or famciclovir.42
Anterior segment complications of HZO, manifested by
keratouveitis and endotheliitis, episcleritis/scleritis, and interstitial keratitis, are often managed by the use of topical
steroids to target the underlying inflammatory mechanism.43– 45 Chronic inflammation can occur in 30% of patients and approaches 80% in the elderly.7 We found that at
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3 years, 84.2% of patients with onset at ⬍60 years of age
and 89.5% of patients with onset at ⱖ60 years of age were
maintained on some dose of topical steroid; the difference
between the 2 groups was not statistically significant (P ⫽
0.49). By using steroid use as a measure of disease chronicity, it can be inferred that HZO is an equally chronic and
persistent disease in both younger and older populations.
Further supporting this argument, the mean time to presentation to our institution after initial diagnosis of HZO exceeded 15 months in both populations (40.5 vs. 17.2
months, P ⫽ 0.08), pointing to disease chronicity and need
for long-term surveillance in patients of all ages with HZO.
To standardize the definition of acute exacerbation of
anterior segment inflammation, “flares,” we used the increase in steroid dosage/potency as a surrogate measure of
inflammatory activity. Our analysis demonstrated that flares
were significantly more common in younger patients and
were most likely to occur within the first 2 years after onset
of HZO. If stromal keratitis, disciform keratouveitis, and
iritis are proposed to result from antigen-immune complex
interactions,46 perhaps the inflammatory matrix of younger
individuals is more primed to react to viral antigens compared with their older counterparts, thereby explaining this
difference in inflammatory exacerbations.
Alternatively, because the prolonged use of topical steroids is associated with cataract, the concern for irreversible
damage in younger phakic patients may bias practitioners
toward the premature tapering or discontinuation of topical
steroids. Our data suggest that the higher occurrence of
flares between year 1 and year 2 may correlate with the
trend toward lower potency steroid use at year 1 of follow-up
in patients with onset at ⬍60 years of age. Although this
relationship was not statistically significant, it does warrant
further investigation, with specific attention to the balance
between duration and velocity of taper and frequency of
inflammatory recurrences.
With respect to noninflammatory anterior segment complications of HZO, the 2 groups demonstrated disparate
trends in their clinical disease courses. Neurotrophic keratopathy, which is evidenced by epithelial disease with concomitant decreased corneal sensation, encompasses a spec-

trum of findings from punctate epitheliopathy to frank
ulceration and perforation. Recent in vivo confocal microscopic analysis by Patel et al47 demonstrates severe scarcity
of nerves in the subbasal nerve plexus in patients with even
mild epitheliopathy, providing evidence of the profound
alterations caused by HZO. In our study, we found that
19.6% of all patients, 8.6% of patients with HZO onset at
younger age, and 31.5% of patients with HZO onset at older
age were affected by neurotrophic keratopathy. Liesegang9
reported a 25% prevalence of neurotrophic keratitis in a
series of 94 patients, which is concordant with our study,
but what is of interest is the difference in rates of neurotrophic keratopathy between the 2 age groups in our study
(P ⫽ 0.001). Accordingly, older patients in our study were
more likely to undergo tarsorrhaphy compared with their
younger counterparts. Because aging has not been associated with a decrease in the density of sub-basal nerve
fibers,48 the greater degree of neurotrophic keratopathy in
older patients may not be purely a function of the aging
process. Instead, we postulate that older individuals may be
more susceptible to damage caused by neurotrophic tear
film changes,49 decreased trophic factors, and decreased
blink given age-related comorbid conditions also affecting
surface integrity. Alternatively, HZV reactivation may lead
to different degrees of neuropathic damage in corneal
nerves, similar to the processes causing the greater incidence of PHN in the elderly.44 Although we could not
eliminate other causes of neurotrophic keratopathy, such as
dry eye syndrome and poor blink, because these can also be
attributed to HZO, we suggest that because older patients
are more susceptible to ocular surface abnormalities, they be
treated more aggressively to prevent further morbidity.
In addition to neurotrophic keratopathy, the number of
cases of secondary corneal infections was statistically significantly higher in the older age group compared with their
younger counterparts (16.7% vs. 3.4%, P ⫽ 0.04). We
believe this may be attributed to the increased risk of
neurotrophic keratopathy and comorbid conditions, such as
dry eyes, associated with older age. This also demonstrates
the importance of close surveillance in patients with HZO,

Table 5. Demographic Characteristics and Clinical Course of 25 Patients (25 Eyes) with Delayed
Herpes Zoster Pseudodendritiform Keratitis
Variable

<60 yrs

>60 yrs

P Value

Patients with observed delayed pseudodendrite* % (n)
Mean age at pseudodendrite diagnosis, yrs (range)
Female % (n)
Systemic disease % (n)
Interval between onset of HZO and first observed
pseudodendrite, yrs (range)
Antiviral therapy combined with topical steroids at time
of first pseudodendrite % (n)
Antiviral therapy alone at time of pseudodendrite % (n)
Topical steroid alone at time of pseudodendrite % (n)
Patients with recurrent pseudodendrite % (n)

36.7% (18)
49.8 (8–59)
44.4% (8)
0% (0)
6.1 (0.2–29.3)

16.7% (7)
66.8 (63–83)
71.4% (5)
14.2% (1)
4.6 (0.75–12.1)

0.03
0.01
0.44
0.62
0.66

55.6% (10)

71.4% (5)

0.79

5.6% (1)
38.9% (7)
44.4% (8)

28.6% (2)
14.2% (1)
28.6% (2)

0.37
0.48
0.79

HZO ⫽ herpes zoster ophthalmicus.
*Patients with at least 3 mos of follow-up: n ⫽ 49 for age group ⬍60 yrs, n ⫽ 42 for age group ⱖ60 yrs.
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Figure 4. Comparison between rates of topical steroid use in patients who developed pseudodendrites and control patients in each age group.

because sight-threatening microbial superinfections may
complicate their clinical course.
We found that 27.4% of patients in the study developed
delayed zoster pseudodendrites at least once during the
follow-up period, a rate higher than the expected 8% to 14%
reported in literature.9,13,43 We have reason to believe that
patients with more severe chronic disease may have preferentially been referred to our practice, therefore explaining
this overall higher rate of pseudodendrites. However, we
also found that the rates of delayed zoster pseudodendrite
differed between the 2 groups, with a higher proportion of
affected patients in those with onset of HZO at a younger
age.
Viral shedding from sensorineural nerve endings has
been implicated via polymerase chain reaction analysis of
conjunctival surface and tear film demonstrating the presence of VZV DNA in patients with acute HZO.50 Polymerase chain reaction analysis of late dendritiform keratitis has
also revealed the presence of VZV DNA,10,51 pointing to a
possible infectious cause of this once considered inflammatory and neurotrophic lesion.9,43 It has been proposed that
advancing age may play a role in decreased immunity, as
evidenced by higher asymptomatic shedding in older individuals in the weeks after acute HZO49; however, because
these data are limited to the 6-week period after acute HZO,
it may not necessarily apply to the pathogenesis of delayed
zoster pseudodendrites. We found that iatrogenic immune
compromise (i.e., treatment with topical steroids) was not
associated with an increased rate of pseudodendrites between the 2 groups (Table 5, P ⫽ 0.48). In addition, in
comparing steroid use in patients who developed pseudodendrites with those who did not, within the early onset
(P ⫽ 0.28) and late onset (P ⫽ 0.11) groups, there were no
significant differences (Fig 4). Therefore, topical steroid use
was not a likely risk factor for the development of delayed
HZ pseudodendrites.
Why patients with onset of HZO at age ⬍60 years
experienced a greater rate of delayed pseudodendrites than
older patients may lie in the inherent differences in disease
activity and immunity between the 2 groups. Younger patients also experienced a greater rate of recurrence of pseudodendrites after treatment than older patients (44.4% vs.
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28.6%), although this was not statistically significant because the number of patients with recurrent pseudodendrites
was small. Given the increased occurrence of delayed HZ
pseudodendrites in patients with earlier onset of disease and
evidence of an active VZV infectious process as a possible
cause of pseudodendrites, there may be a role for antiviral
therapy, as suggested by Pavan-Langston et al10 and other
investiagtors,51 in the acute setting and possibly even chronically as prophylaxis. Further study is warranted to determine the utility of chronic viral suppression in the management of HZO, much in the manner of the Herpetic Eye
Disease Study, which demonstrated the role of acyclovir in
the prevention of recurrent herpes simplex ocular disease.52
In conclusion, because HZO is a chronic disease that
may have devastating ocular consequences, we encourage
the routine vaccination of all immunocompetent persons
aged ⱖ60 years as recommended by the Centers for Disease
Control and Prevention’s Advisory Committee on Immunization Practices. However, because half of the patients seen
in our practice are aged ⬍60 years at the time of disease
onset, with peak of HZO occurring at ages 50 to 59 years,
we also recommend that vaccination should be studied in
immunocompetent individuals aged ⬍60 years. Disease severity and chronicity also are considerable in these younger
patients. Because VZV vaccination affords a significant
reduction in the disease burden of HZ and PHN in patients
aged ⱖ60 years, with the greatest cost-effectiveness applying to patients aged 60 to 69 years as opposed to older
patients,28 we anticipate that vaccination of individuals aged
⬍60 years might confer similar protection and benefit.
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