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Abstract
Purpose—To provide a population-based estimate of the incidence of herpes zoster
ophthalmicus (HZO) with comparisons across racial, gender, and age groups, as well as to
estimate the frequency of postherpetic neuralgia (PHN).

Design—Retrospective, population-based cohort study

Participants—All patients enrolled in the Kaiser Permanente Hawaii health plan during the
study period (N=217,061).

Methods—All patient encounters between January 1, 2006 and December 31, 2007 in the
electronic medical record of Kaiser Permanente Hawaii were queried for International
Classification of Diseases, 9th Edition (ICD9) codes corresponding to HZO. Charts were reviewed
to confirm a diagnosis of HZO and to collect information on specific ocular manifestations.
Demographic data and information on PHN were collected electronically. Incidence rates were
calculated per 100,000 person-years for the entire population, as well as for age-, gender-, and
race-specific subgroups.

Main Outcome Measure—Clinical diagnosis of HZO during the study period.

Results—One hundred thirty-four cases of HZO were identified in this population of 217,061
people. The overall incidence was 30.9 per 100,000 person-years (95% confidence interval (CI):
25.9–36.6). The incidence rate for the population 65 years of age and over was 104.6 per 100,000
person-years (95% CI: 79.0–135.9), approximately five times the remainder of the population
(p<0.001). The most common manifestation of HZO was dermatitis, followed by keratitis and
conjunctivitis. The incidence of HZO for Pacific Islanders was 19.0 per 100,000 person-years
(95% CI: 12.4– 28.3), which was significantly lower than the rate for non-Pacific Islanders
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(p=0.007). Twenty-one percent of HZO patients developed PHN. Older age and HZO with
keratitis, conjunctivitis, and/or uveitis were found to be risk factors for PHN.

Conclusions—This study provides a population-based estimate of HZO and highlights
differences across various age and racial groups. It also suggests that demographic characteristics
may be useful in determining the risk of developing HZO.

Herpes zoster is a reactivation of the varicella zoster virus, most commonly seen in the
elderly and immunosuppressed, with incidence estimates ranging from 1.25 to 5.25 per
1,000 person-years.1–12 Herpes zoster ophthalmicus (HZO), or herpes zoster involvement of
the ophthalmic division of cranial nerve V, has been estimated to account for ten to twenty
percent of all herpes zoster cases.2, 13, 14 Approximately half of these cases have more than
skin involvement, most commonly keratitis, conjunctivitis and uveitis.2, 15–17 If patients are
not treated promptly and aggressively, HZO with intraocular involvement can lead to
significant visual impairment. While multiple studies have been conducted on the
epidemiology of herpes zoster overall, the most recent population-based estimate of HZO
was done more than forty years ago. 1–12, 18 Changes in the use of immunosuppressant
drugs, epidemiology of associated systemic diseases, and implementation of both the
varicella and zoster vaccines in recent years may all have an impact on the epidemiology of
HZO.4–9, 19

Kaiser Permanente Hawaii provides an ideal setting for this population-based study as it is
comprised of five centers throughout the state and serves more than fifteen percent of the
Hawaiian population overall. Patients generally receive all of their medical care through this
healthcare plan. Furthermore, Kaiser Permanente Hawaii contains a racially diverse
population that has not been studied previously to ascertain the incidence of HZO. The aim
of this study was to estimate the incidence of HZO and its specific ocular complications,
including postherpetic neuralgia (PHN).

Methods
Patient encounters between January 1, 2006 and December 31, 2007 in the electronic
medical record of Kaiser Permanente Hawaii were queried for International Classification of
Diseases, 9th edition (ICD9) diagnoses codes corresponding to herpes zoster with
ophthalmic complications (Table 1). All patient charts from this search were reviewed by a
cornea and uveitis fellowship-trained ophthalmologist to verify that a diagnosis of HZO had
been made by the patient’s physician during the study period. Patients with a confirmed
diagnosis of HZO were further classified as having blepharitis, conjunctivitis, dermatitis,
keratitis, or uveitis. If patients had more than one ocular manifestation, all were counted.
Demographic data and occurrence of PHN were collected electronically. A diagnosis of
PHN during or up to two years after the end of the study period was determined based on
ICD9 coding (Table 1). Demographic data were compared between incident cases and the
general Kaiser membership using Fisher’s exact test.

Incident cases were defined as patients experiencing their first known episode of herpes
zoster during the study period and were confirmed by medical record review. All incidence
rates were calculated per 100,000 person-years. Quarterly population data was used to
calculate the total number of person-years of follow-up due to the constant flux of
membership in the Kaiser Permanente health system. Incidence rates were calculated overall
and by specific ocular manifestation, as well as by age and gender. Age was stratified into
the following groups: 0–14, 15–24, 25–44, 45–64, and 65+ years of age, based on patient
age at the middle of the study period, January 1, 2007. When calculating age- and gender-
specific incidence rates, total number of person-years was adjusted to reflect quarterly
membership data within each group. Incidence rates were also calculated by patient-reported
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race. Because race was only available for a portion of the incident cases and general Kaiser
membership, incidence rates by race were adjusted to reflect the racial demographics among
the subset of patients who reported their race.

Ninety-five percent confidence intervals (CI) were calculated for each incidence rate
assuming a Poisson distribution. Age-, race-, and gender-specific incidence rates were
compared using Poisson regression since the data met the assumptions for this regression
method.20 A p-value less than 0.05 was considered statistically significant. All analyses
were performed using STATA 11.0 (StataCorp, College Station, TX) and R statistical
software (The R Foundation for Statistical Computing, Vienna, Austria). Institutional
Review Board (IRB)/Ethics Committee approval was obtained. All work was Health
Insurance Portability and Accountability Act-compliant and adhered to the tenets of the
Declaration of Helsinki.

Results
The total mid-study period population of Kaiser Hawaii was 217,061 people on January 1,
2007, corresponding to 433,794.2 person-years during the study period. Within this
population, 168 patient records were confirmed to have a diagnosis of HZO, and of these,
134 patients were confirmed incident cases.

Basic demographic information, including gender, age distribution, and race, for both the
Kaiser Hawaii population and HZO cases is shown in Table 2. The HZO cases were
significantly older than the general Kaiser population with most cases falling into the oldest
two age groups. Among patients with available race information, a significantly lower
proportion of HZO cases identified as native Pacific Islanders compared to the general
Kaiser population (p=0.02).

The overall incidence of HZO in the Kaiser Hawaii population was 30.9 cases per 100,000
person-years (95% CI: 25.9–36.6, Table 3). Incidence rates increased with age overall as
well as within the male and female subgroups. Specifically, the incidence rate of HZO in the
65 and over age group (Table 3) was significantly higher than the incidence rate for the rest
of the population, 20.5 cases per 100,000 person-years (p<0.001). Similarly, the incidence
rate of HZO in the 45–64 age group, the second oldest age group, (Table 3) was
significantly higher than the incidence rate in the less than 45 age group, 9.5 cases per
100,000 person-years (p<0.001). There was no significant difference between the incidence
rates for males and females, both overall (p=0.56, Table 3) and for age-specific subgroups.

Table 3 also reports incidence rates of HZO by anatomical site. Dermatitis was the most
common presentation of HZO in this population, followed by keratitis, and conjunctivitis.
Eighty-seven patients (64.9%) had dermatitis without any other manifestations of HZO.
Additionally, twenty-four patients had keratoconjunctivitis, seven patients had keratouveitis,
and one patient had blepharoconjunctivitis.

Incidence rate estimates by race are displayed in Table 4. The lowest incidence rate was in
the Pacific Islander subgroup (19.0 cases per 100,000 person-years, 95% CI: 12.4–28.3,
Table 4) while the highest incidence rate was in the subgroup of Black patients (39.5 cases
per 100,000 person-years, 95% CI: 9.3–108.5, Table 4). The incidence rate for Pacific
Islanders was significantly lower than the incidence rate for non-Pacific Islanders, 35.3 per
100,000 person-years (p=0.007). There was no significant difference in incidence rates for
any other racial subgroup.

Twenty-eight HZO patients (20.9%) developed PHN. Eighteen of these patients (64.3%)
were over the age of 65, and only one patient (3.6%) was under the age of 45 (Figure 1).
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HZO patients over the age of 65 had a disproportionately higher rate of PHN development
compared to those younger than 65 (p=0.009). Thirty percent of patients who had some form
of HZO beyond skin involvement (keratitis, conjunctivitis, and/or uveitis) developed PHN
compared to sixteen percent of patients with only skin involvement (p=0.08). There was no
significant difference in the rate of PHN development between genders (p=0.84) or by race
(p=0.63).

Discussion
Several studies have estimated the overall incidence of herpes zoster, with estimates ranging
from 1.25 to 5.25 per 1,000 person-years.1–12 However, estimates of the incidence of HZO
as well as data on specific ocular manifestations have been limited.2, 15–17 In this
population-based study, we found that the overall incidence of HZO was 30.9 per 100,000
person-years. Older age was significantly associated with higher incidence. Pacific Islanders
had the lowest incidence rate compared to all other racial groups. Dermatitis, keratitis, and
conjunctivitis were the most common manifestations of HZO. No significant difference was
found between the incidence rates for males and females. More than one-fifth of the patients
in the population subsequently developed PHN, and older age as well as manifestations
beyond skin involvement were found to be risk factors.

Prior studies have shown that ten to twenty percent of herpes zoster can be attributed to
HZO; however, these studies did not provide actual incidence rates and were done more than
forty years ago.2, 13, 14 Multiple studies estimating the incidence of herpes zoster have
shown an increasing incidence rate over time.2, 8, 11 Specifically, the most recent estimates
of herpes zoster range between 320 to 410 per 100,000 person-years.9–12 The overall
incidence rate of HZO in our population was 30.9 per 100,000 person-years, which is
approximately ten percent of these recent estimates of herpes zoster overall.

Our finding that the incidence of HZO increases significantly with age is consistent with
several other studies estimating the incidence of herpes zoster overall.1–9, 11, 12 Incidence
rates increased with age in our population. Most notably, the incidence rate for the subgroup
of the population over 65 years old was approximately five times that of the rest of the
population. Increased age has been associated with a decrease in cell-mediated immunity,
which is necessary to avoid reactivation of the latent varicella zoster virus.1, 21–25

In our population, we did not find a significant difference in HZO incidence between males
and females overall, and this held up in age-specific comparisons. Results from previous
studies have been mixed regarding differences in incidence of herpes zoster by gender.
While some have found significant differences between incidence rates for males and
females within specific age groups, there has been limited evidence of a significant
difference overall between incidence rates for men and women.2, 3, 5, 6, 9, 10, 12

Dermatitis was the most common manifestation overall of HZO, followed by keratitis and
conjunctivitis. Notably, more than sixty percent of patients in our population presented with
dermatitis without any other manifestations. Keratitis and conjunctivitis have been reported
as common manifestations of HZO in multiple previous studies.2, 15–17 Some studies have
also found uveitis to be one of the most common intraocular manifestations of HZO. 2, 16

However, we found a very low incidence of uveitis in our population.

In this Hawaiian population, more than one quarter of patients identified themselves as
Pacific Islanders. The estimated incidence of HZO in this subgroup was 19.0 per 100,000
person-years, which was significantly lower than the incidence rate for non-Pacific
Islanders. It is unknown if this racial difference exists for all cases of herpes zoster since
prior incidence estimates have had limited information by racial subgroup.1–14, 18
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Surveillance of varicella cases in Antelope Valley, California by the Centers for Disease
Control and Prevention showed that the racial group consisting of Pacific Islanders and
Native Americans had the lowest incidence of varicella compared to Hispanics, blacks, and
whites.26 Since prior varicella infection is necessary for herpes zoster, it is possible that the
lower incidence rate of HZO that we found in the Pacific Islander subgroup reflects this
finding.27

Additionally, we found that 20.9 percent of the HZO cases in our population developed
PHN and that older age was associated with a significantly higher rate of this complication.
Prior estimates of the rate of developing PHN ranged between 5.4 and 19.5 percent after all
cases of herpes zoster, and many of these studies also found an age-specific increase in the
rate of this sequela.4, 11, 17, 28, 29 Ophthalmic location has been shown to be a risk factor for
developing PHN, which may explain the slightly higher proportion of PHN found in this
study.2, 4 Notably, we found that patients with keratitis, conjunctivitis, or uveitis had a much
higher risk of developing PHN compared to patients who did not have these manifestations,
suggesting that disease beyond just skin involvement may be a risk factor for this
complication.

There are a few limitations to consider. Fisher’s exact test was used for initial demographic
comparisons of the general Kaiser Hawaii membership to incident cases. Repeated used of
this test could increase the chance of spurious associations; however, we used Poisson
regression when making statistical comparisons of incidence rates. Although the Kaiser
Hawaii membership comprises more than fifteen percent of the general Hawaiian
membership, it is possible that differences in demographic characteristics may affect the
generalizability of our results to the Hawaiian population. While the age and gender
distribution of the Kaiser population is comparable to the general Hawaiian population
based on the most recent census data, there was a higher percentage of Pacific Islanders in
Kaiser Hawaii.30 Since Pacific Islanders had a lower incidence of HZO, it is possible that
the overall incidence rate found in Kaiser Hawaii may be an underestimate of the true
incidence in the Hawaiian population. Differences in factors such as racial demographics
may also affect the applicability of our results to other populations. However, the racial
diversity in this population allowed us to ascertain race-specific differences in incidence.

Additionally, race information was only available for a portion of the Kaiser population, as
well as for the HZO cases specifically. As a result, our race-specific incidence estimates are
based on the assumption that the race distribution within the reporting subgroup is similar to
the remainder of the population. While it is very rare, some patients may seek specialty care
outside of the Kaiser healthcare system resulting in some incident HZO cases being missed.
However, only five percent of Kaiser Hawaii patients have dual insurance that would
facilitate receiving outside care.

The introduction of the varicella and zoster vaccines in recent years may have an impact on
future incidence rates.4–9, 19 To our knowledge, the zoster vaccine was not used widely in
our population prior to or during the study period. The Centers for Disease Control and
Prevention began recommending the zoster vaccine for patients 60 years of age and older in
October 2006.31 This is when Kaiser Hawaii physicians began administering the vaccine;
however, less than four percent of the Kaiser Hawaii population 60 years of age or older had
received the vaccine by the end of the study period (personal communication, Dr. Cynthia
Nakasato, Kaiser Permanente Hawaii).

There are also some potential diagnostic considerations. Diagnosis codes were used as an
initial screen to identify cases of HZO that were subsequently adjudicated by chart review.
A patient would be missed if the diagnosis was not initially captured by coding.
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Additionally, the diagnosis of PHN was made using ICD9 coding, which is also limited by
the accuracy of diagnostic coding by physicians. One of the diagnosis codes for PHN can
include a few other herpes zoster sequelae, including herpes zoster encephalitis and
meningitis. Although these other sequelae have been reported to be extremely rare, it is
possible that this may have led to an overestimation of the rate of PHN development.32, 33

While the diagnosis of HZO is usually evident in the presence of characteristic skin lesions,
as was the case with most of our patients, there were some patients who did not present with
dermatitis in the V1 dermatomal distribution. In the absence of these specific skin findings,
the diagnosis could be supported by skin lesions elsewhere, as well as by ocular findings,
including pseudodendrites, neurotrophic cornea, and uveitis with high intraocular pressure.
There is some subjectivity when making a diagnosis of HZO in the absence of skin lesions,
and this could lead to misdiagnosis. However, all HZO patients were evaluated by Kaiser
ophthalmologists.

In summary, the incidence of HZO in this population-based study was 30.9 per 100,000
person-years. Age and race appear to be useful demographic characteristics in determining
the risk of HZO, while specific ocular manifestations of HZO may predict development of
PHN. This study provides a population-based estimate of HZO, which has been lacking in
recent years, and highlights differences across various age and racial groups.
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Figure 1.
Age distribution of postherpetic neuralgia cases compared to herpes zoster ophthalmicus
cases overall
Bar graph showing the age distributions of all 134 herpes zoster ophthalmicus (HZO) cases
and the 28 patients who developed postherpetic neuralgia (PHN).
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Table 1

International Classification of Diseases, 9th Edition diagnosis codes used to identify herpes zoster
ophthalmicus and postherpetic neuralgia cases

ICD9 Diagnosis Code Description

53.20 Herpes zoster dermatitis of eyelid

53.21 Herpes zoster keratoconjunctivitis

53.22 Herpes zoster iridocyclitis

53.29 Herpes zoster with ophthalmic complications, other

53.12 Herpes zoster, postherpetic trigeminal neuralgia

53.19 Herpes zoster with other nervous system complications

ICD9 = International Classification of Diseases, 9th Edition
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Table 2

Patient Demographics

Kaiser Hawaii Confirmed HZO Cases P-value1

Total 217, 0612 134

 Female 110,701 (51%) 71 (53%) 0.67

 Age Category (years)

  0–14 40,057 (18%) 2 (1%) <0.001

  15–24 28,047 (13%) 4 (3%) <0.001

  25–44 58,376 (27%) 18 (13%) <0.001

  45–64 63,914 (29%) 54 (40%) 0.008

  ≥65 26,667 (12%) 56 (42%) <0.001

 Race N=114,505 (53%)3 N=102 (76%)4 <0.001

  Alaskan/Native American 1,463 (1%) 1 (1%) 1.00

  Asian 46,024 (40%) 47 (46%) 0.23

  Black 1,758 (2%) 2 (2%) 0.67

  Pacific Islander 31,083 (27%) 17 (17%) 0.02

  White 30,603 (27%) 34 (33%) 0.15

  Other 3,574 (3%) 1 (1%) 0.38

HZO = herpes zoster ophthalmicus

1
Fisher’s exact test

2
General membership of Kaiser Permanente Hawaii on January 1, 2007

3
The race distribution for the subgroup of the population reporting race was used to calculate the person-time denominators for each race in all

incidence calculations by racial subgroup.

4
The race distribution for the subgroup of incident cases reporting race was used to calculate an adjusted number of total incident cases for each

race in all incidence calculations by racial subgroup.
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Table 4

Estimated herpes zoster ophthalmicus incidence by race

Race
HZO Incidence1
2006/2007

 Overall 30.9 (25.9–36.6)

 Alaskan/Native American 23.7 (4.4–100.5)

 Asian 35.5 (27.3–44.9)

 Black 39.5 (9.3–108.5)

 Pacific Islander 19.0 (12.4–28.3)

 White 38.6 (28.3–50.9)

1
Herpes zoster ophthalmicus(HZO) incidence rates are reported per 100,000 person-years. Range in parentheses indicates 95% confidence interval
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