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ABSTRACT

We conducted a systematic review to characterize the incidence rate of herpes zoster (HZ) in the general
population, specifically in individuals =50 years of age. A total of 69 publications were included in the
review. We found a cumulative incidence of HZ ranging from 2.9-19.5 cases per 1,000 population and an
incidence rate of HZ ranging from 5.23-10.9 cases per 1,000 person-years. The cumulative incidence
(3.22-11.2 versus 2.44-8.0 cases per 1,000 population) and incidence rates (6.05-12.8 versus 4.30-8.5
cases per 1,000 person-years) were higher in females than males. Studies revealed a trend of increasing
incidence of HZ with increasing age and over time. Variations in incidence estimates can be attributed to
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the various study designs, case ascertainments, age distributions of the population and year of the study.
HZ is associated with a substantial disease burden and is expected to increase due to population aging.

Introduction

Primary infection with the varicella zoster virus (VZV) often
leads to acute varicella or chickenpox, typically in childhood.
After recovery from chickenpox, the virus remains dormant in
the dorsal root ganglia.! Age-related decline in immunity or an
immunosuppressed condition may lead to the reactivation of
VZV causing herpes zoster (HZ), also called shingles. HZ is
distinguished by a painful or pruritic, commonly unilateral,
blistering rash. Although pain may persist for much longer, the
average duration of the HZ rash ranges from 7 to 10 days, with
the skin healing completely within approximately 2 to
4 weeks.”

The pain associated with HZ has been described as aching,
burning, stabbing, or shock-like. Individuals with HZ may also
experience altered sensitivity to touch, pain provoked by trivial
stimuli, and unbearable itching.” The median duration of pain
is approximately 32.5 days (the mean duration is 45 days).’
Postherpetic neuralgia (PHN) is frequently defined as pain
persisting for at least 3 months after rash onset, and occurs in
5% to 30% of patients.* Pain associated with PHN can disrupt
all aspects of daily life and patients with PHN may experience
depression, reduced quality of life, and social withdrawal.”
Other complications associated with HZ include stroke or
other cardiovascular events, neurological sequelae, palsy and
gastrointestinal ailments.” Severe cases of the above complica-
tions often require hospitalization.’

The lifetime risk of HZ disease without vaccination ranges
between 20% and 30%.%” Gender, ethnicity, family history, and
comorbidities such as systemic lupus erythematosus, asthma,
diabetes mellitus and chronic obstructive pulmonary disease

are risk factors for HZ.® An increase in age leads to higher
incidence and severity of HZ disease, especially after the age of
50 years, due to age-related decline in immunity.” Considering
the significance of age as a risk factor, the increasing life
expectancy in the general population may considerably
increase HZ annual cases and disease burden.'® It is becoming
crucial for healthcare professionals and health policy-makers to
be informed of the latest evidence on the disease burden of HZ.
Findings from a previous review conducted in 2014 provides
a comprehensive overview of HZ as a significant global health
burden.* To our knowledge, there are no reviews summarizing
the evidence from more recently conducted epidemiology and
burden of disease studies.

The objective of this review is to provide an up-to-date
evidence base on the incidence of HZ. Specifically, this review
aims to summarize the incidence rates of HZ in the general
population with a focus on individuals >50 years of age (YOA).
In addition, when available in the literature, the incidence of
HZ by risk factors such as gender, age, ethnicity and immuno-
competence is described. Trends of HZ incidence stratified by
different geographical regions and over time are also presented.

Methods

We performed a systematic review of the literature according to
guidelines specified in the Cochrane Handbook for Systematic
Reviews of Interventions'' and Preferred Reporting Items for
Systematic Literature Reviews and Meta-Analyses (PRISMA)'>"
to obtain relevant information using a reproducible, robust and
transparent methodology.
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Search sources and strategy

We searched the following online databases: PubMed, Embase,
and the Virtual Health Library (VHL) including the Latin
American & Caribbean Health Sciences Literature (Lilacs)
database. The search strategy was developed using both
indexed terms and terms described in the title or abstract.
Search terms for the different databases were combined using
Boolean operators. Details of the search strategy are provided
in Supplementary Table 1. All searches were restricted by
publication date from 1 January 2002 onwards and were con-
ducted on 7 December 2018.

Article selection and quality control

Publications identified from the searches were screened in
three phases using the inclusion and exclusion criteria pro-
vided in Supplementary Table 2.

In the first phase, publications were screened based on the titles
and abstracts. All titles and abstracts were screened in duplicate by
two independent researchers (HV, EB). The results were com-
pared, and deviations were discussed. In the second phase, the first
10% of eligible full-text publications were checked for relevancy in
duplicate by two independent researchers (HV, EB). The results
were compared and discussed early in the process to minimize the
differences between both researchers with regards to the full-text
publications screened in duplicate.

The process of selection of publications was registered in an
EndNote library by one of the researchers. The full-text selec-
tion was documented per article with reason of exclusion in an
Excel file to ensure that a clear overview of all selection steps
across all phases was maintained, and reproducibility of the
results was assured.

Data extraction, quality assessment and descriptive
analyses

After the eligible publications were identified for this review, one
researcher (HV) extracted the relevant data from these publica-
tions into an Excel database. A reviewer (EB) quality checked the
extracted data. Data extraction parameters were established
a priori and included publication details, country, study charac-
teristics (design, time period, setting), population characteristics
(inclusion and exclusion criteria, sample size, age groups, gender,
ethnicity, underlying immunocompromising conditions), metho-
dology (case detection, case definition, type of patients and inci-
dence denominator), incidence of HZ (per person and per
person-years separately) by gender, age, ethnicity, year and case
definition and information to assess the quality of the study.

There are several well-known and validated checklists avail-
able to assess the quality of publications with “classical” study
designs (e.g., cohort, case-control, randomized controlled trial,
etc.). However, there are no formal validated checklists which
focus on incidence studies that are typically designed as sur-
veillance studies. We defined three questions in order to assess
the quality of the included HZ incidence studies
(Supplementary Table 3).

In this paper, we provide a descriptive overview of the inci-
dence of HZ in the general population 250 YOA. Incidence
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(number of HZ cases per 1,000 population hereafter referred to
as cumulative incidence or as number of HZ cases per 1,000 per-
son-years hereafter referred to as incidence rate) is presented for
the overall population and for the general population stratified
by gender, age, ethnicity, study year and case definition. Where
incidence was expressed as a cumulative, we transformed the
data from a percentage (i.e., per population) to an incidence rate
assuming an exponential distribution (ie., s(t) = 1-exp(-)4)
where )/is the incidence rate and ¢ is time, assumed to be equal
to 1.'* This transformation facilitated the presentation of trends
in HZ incidence.

Results
Included studies

A total of 4,848 publications were identified from the data-
bases. After the removal of duplicates, titles and abstracts of
2,375 publications were screened for eligibility based on the
pre-specified inclusion and exclusion criteria (Supplementary
Table 2). After excluding 2,225 publications based on title and
abstract screening, 150 full-text publications were assessed for
full-text eligibility using the same criteria. A total of 69 pub-
lications were included in the review Figure 1.

Study characteristics

The characteristics of the 69 individual studies are provided in
Table 1. The majority of studies were conducted in the United
States of America (USA; n = 14),%>* followed by Canada
(n = 6),27% the United Kingdom (UK; n = 6),>4%° Germany
(n=5),%0# Japan (n = 5),%~* the Netherlands (n = 5),>¢°0->3
Spain (n=5),>*"°% Taiwan (n = 4),°°"%* Australia (n = 3),%°
China (n = 3),%¢°%® Italy (n = 3),%°77! France (n = 2),”>”° New
Zealand(n = 2),”*”> Sweden (n = 2),”*”” Denmark (n = 1),”®
Israel (n = 1),”° Norway (n = 1),%° Poland (n = 1),*! and South
Korea (n = 1).¥* One study presented data for both the
Netherlands and the UK separately;* this study is captured
within the individual countries Figure 2; Table 1.

Figure 2A provides the distribution of the 69 included studies
by study design. Most studies (n = 51) were passive surveillance
studies, with either a retrospective (n = 50) Table 1 or prospec-
tive (n = 1)* design. Furthermore, 15 active surveillance studies
(10 prospective [Table 1] and 5 retrospectivel5’26’66’68), and 3
unmatched retrospective cohort studies®**** were found.

Figure 2B provides the distribution of the 69 included
studies by the method used for HZ case identification. Fifty-
two studies used the International Classification of Diseases
(ICD) codes or equivalent codes to define HZ cases (Table 1),
while 9 studies also used antiviral drug prescriptions (Table 1),
10 studies used a clinical diagnosis based on symptoms (Table
1), 5 studies used a self-report of HZ (Table 1), and one study
used a natural language processing software algorithm
(Table 1).

Figure 2C provides the distribution of the studies by the
type of incidence data reported. More studies (n = 42; Table 1)
expressed the HZ incidence as cumulative incidence than as
incidence rate (n = 27; Table 1). While 6 studies gave only one
overall HZ incidence (Table 1), 58 studies stratified the
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1349 articles 2128 articles
retrieved from retrieved from
PubMed Embase

Number of
articles retrieved

R

Number of | =S8
articles screened \

Number of articles checked
for full-text selection

69 articles included
for data extraction

2473 duplicate articles

/
2225 articles excluded in 15! selection step

7777777 4 articles added through screening of
/ A\\systematic reviews/meta-analyses**

\
g

85 articles excluded in the 2"¢ selection step:

+ Conference abstract: N=1

+ Data already presented in another article: N=7
« Insufficient description of results: N=3

* Modelling study: N=3

+ Narrative review: N=9

* No HZ incidence data reported: N=13

« No older adults data reported: N=13

» No representative population: N=9

+ Other language: N=1

» Relevant data only in a figure: N=6*

» Systematic review/meta-analysis: N=15**
» No full-text available: N=5

Figure 1. PRISMA diagram. *The authors were contacted to retrieve the underlying data (numerators and denominators) of these figures.**Systematic reviews/meta-
analyses were checked for possibly missed relevant original articles.HZ, herpes zoster; N, number; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-

Analyses

incidence by age (Table 1), 33 studies by gender (Table 1), 23
studies by study year (Table 1), and 4 studies by
ethnicity.'>'”*"*® In 5 studies, the HZ incidence was reported
for the overall general population as well as the immunocom-
petent population only.**"***"7! Lastly, 3 studies reported the
HZ incidence for two different case definitions of HZ.>"**

Thirty-six of the included studies were nationwide studies
or claimed to be representative of the national population,
while the remaining studies were conducted in one or several
country regions. Study periods varied, with the oldest data
reported for the period 1980-1989'* and the most recent data
for the year 2017.* The number of studies including outpati-
ents only (n = 32) was similar to the number of studies includ-
ing both inpatients and outpatients (n = 37) (Table 1). The HZ
incidence was reported for a study population 250 YOA in 42
studies (Table 1). In 12, 2 and 6 studies, the study population
was 245 YOA (Table 1), 260 YOA*** and 265 YOA (Table 1),
respectively. In the remaining studies, the HZ incidence was
described for a study population of >70 YOA,*® >80 YOA,*
60-89 YOA,™ 50-74 YOA," 50-64 YOA,* 70-79 YOA," or
68-79 YOA.”

Overview of the incidence of HZ

Overall incidence of HZ in the general population

The overall HZ incidence in the general population 250 YOA
was reported in 30 of 42 studies (Figure 3). When comparing
the geographical regions, the cumulative incidence ranges were

5.49-8.67 per 1,000 population for North America, 5.77-
9.85 per 1,000 population for Europe and 2.9-19.5 per 1,000
population in the Asia-Pacific region. Incidence rates were
6.6-9.03 per 1,000 person-years for North America, 5.23-
10.9 per 1,000 person-years for Europe and 10.9 per 1,000 per-
son-years in the Asia-Pacific region.

Trends in cumulative incidence, over time

Figure 4A shows the cumulative incidence of HZ which is seen
to be increasing over time. It should be noted that these studies
do not all cover the same age groups, hence a wide difference in
incidence estimates is observed. Most studies report the
observed increase of HZ incidence over time. One study by
Yih et al. specifically presented the relationship between var-
icella vaccination introduction and HZ incidence increase over
time.*®

Incidence of HZ in the general population, by gender

The HZ incidence in the general population 250 YOA stratified
by gender was reported in 14 studies. All 14 studies reported
a higher incidence of HZ in females compared to males. In
females, the cumulative incidence in the general population
250 YOA ranged from 3.22 cases per 1,000 population in 2010
in China® to 11.2 cases per 1,000 population in 2004 in
Germany.*' In males, the corresponding incidence ranged
from 2.44 per 1,000 persons to 8.0 per 1,000 persons in the
same studies.*"*® The incidence rate in females ranged from
6.05 cases per 1,000 person-years in the period 2006-2012 in
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Figure 2. Distribution of publications (N = 69) by (A) Study design, (B) Case identification method, (C) Incidence data stratification.
The total number of studies add up to 77 studies as 8 studies utilized more than one method to detect HZ (see Table 1). HZ, herpes zoster; ICD, International

Classification of Diseases

the UK? to 12.8 cases per 1,000 person-years in the period
2008-2012 in Japan.*” In males, the corresponding incidence
ranged from 4.30 cases per 1,000 person-years to 8.5 cases per
1,000 person-years in the same studies.’”*”

Twenty-eight studies reported a higher incidence of HZ in
females than for in males in age groups besides the =50 years
group. However, Chaves et al. reported a higher HZ incidence
in males in the 265 years group, but corresponding confidence
intervals were wide and overlapped.'” In two studies a higher
incidence in males was found in the highest age groups
only.2>74

incidence of HZ in the general population, by age

Almost all studies (n = 58) reported the HZ incidence for
different age groups (Supplementary Table 4). In 35 studies,
the incidence increased with increasing age. However, in 14
studies a drop in incidence was reported for the highest age
groups, i.e., 270 YOA,*%? >75 YOA,*® >80 YOA,*>*74837.61.71
or >85 YOA.37®%6%7579 1 8 studies, both scenarios (i.e.
increasing incidence with increasing age and a decline in

incidence for the highest age group) were reported during
different time periods.'”**?!73%>°%%* Moreover, in one study
the incidence of HZ decreased in individuals of 60-69 YOA
compared to those of 50-59 YOA, after which it increased in
individuals >70 YOA.>* Except for one Japanese study that did
not report the incidence for persons >75 YOA® and one
Chinese study,® all Asian studies reported a drop in incidence
for the highest age groups.'*#°>61626782 Eyrthermore, 2
Italian studies,’””" 2 Spanish studies,”®*” one UK study’” and
one study from New Zealand”” reported a decline in the inci-
dence for the highest age groups. From the other European
countries, Australia, Canada and the USA, no studies were
found that solely reported a declining incidence in the highest
age groups.

Trends in cumulative incidence, by age

The cumulative incidence for all geographical regions by age is
provided in Figure 4B (data for all individual studies is pro-
vided in Supplementary Figure 1). Most studies depict a steady
increasing trend in HZ incidence with age. Four studies
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A Cumulative Incidence*
Europe: 5.77-9.85
8.99 Range: 9.1-9.85 5.77 6.14 Range: 6.31-6.65
(1 study)” (2 studies)®43 (1 study)” || (1 study)®® (1 study)”® Asia-Pacific: 2.9-19.5

Range: 5.49-8.67
(3 studies)?8:3%.32

Range: 2.9-5.8
(3 studies)®>-67

19.5
(1 study)st

6.54
(1 study)*”

Range: 9.94-13.92
(1 study)>®

Range: 9.67-12.00
(2 studies)®3-64

6.1
(1 study)”®

Incidence rate’

Europe: 5.23-10.9

Range: 7.2-9.16
(2 studies)®:57

5.23
(1 study)®

Range: 6.7-10.9
(3 studies)3941.42

North America: 6.6-9.03

9.03
| study)?®

Range: 6.6-8.46
(3 studies)® 17.23

10.9

LS. -

Asia-Pacific: 10.9

10.9
(1 study)*9

Figure 3. Overall HZ incidence in the general population =50 years by country (A) Cumulative incidence (B) Incidence rate. *Number of new HZ cases per 1,000

population T Number of new HZ cases per 1,000 person-years
HZ, herpes zoster

covering North America,'” Europe’® and two studies from the
Asia-Pacific region®®" report incidence estimates that deviate
from the overall trend.'>*%7%%2

Incidence of HZ in immunocompetent persons

Nine studies reported the HZ incidence in immunocompetent
persons only.>?"4373%41587L73 1 seven studies, the HZ incidence
for those 250 YOA was reported, with a range of 6.31-9.5 cases per
1,000 persons*”"”* and a range of 5.23-7.2 cases per 1,000 per-
son-years.>”**”*® In five studies, the HZ incidence was separately
reported for the overall general population and the

immunocompetent population only.>*"***"”! In all five studies,
estimates of incidence in the overall general population were
numerically higher compared to the immunocompetent
population.

Incidence of HZ in the general population, by ethnicity

In 4 studies, the HZ incidence was reported by
ethnicity.'>'”?"*® In 3 studies, the highest incidence was
reported in Caucasians, while in the fourth study, persons
with an American Indian/Alaskan native ethnicity were
found to have the highest HZ incidence."” The lowest HZ
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incidence was generally found among persons reported as
black, except in the study of Chaves et al. where those with
either Hispanic or other ethnicity had the lowest HZ
incidence.'?

Incidence of HZ in the general population, by study year

In 23 studies the HZ incidence was reported for different years,
and in 17 of these studies the HZ incidence increased during
the years. In addition, Amirthalingam et al. also reported such
an increase until the introduction of the zoster vaccine in the
UK.** Harpaz et al. also found an increase in HZ incidence over
time, but specifically reported a decline in the rate of increase
among older adults from 2006 through 2016; reasons for this
trajectory over time for older adults could not be confirmed as
a consequence of the impact of HZ vaccination introduction.””
In the remaining five studies, no clear increasing trend over the
years was reported.**>>>>%7:68

Incidence of hz in the general population, by case definition
In 3 studies, the HZ incidence was compared for different case
definitions of HZ. Langan et al. reported the HZ incidence
based on ICD codes only and based on these ICD codes in
combination with the use of antivirals within 7 days before or
after the diagnostic code for HZ.>' Among those individuals
265 YOA, the incidence was much lower when using the latter
definition (9.9 per 1,000 person-years) compared to ICD codes
only (15.0 per 1,000 person-years). The lower incidence using
the latter definition remained when the data were stratified for
different age, gender and ethnicity groups. Two Australian
studies compared the HZ incidence based on general practi-
tioner (GP) visits with incidence estimates based on antiviral

prescriptions. In both studies, no clear difference was found
between both case definitions.®*%°

Quality assessment of the included studies

The methodological quality of each publication was assessed
using the quality assessment tool provided in Supplementary
Table 3. The majority of studies had a valid case definition for
the diagnosis of HZ and the denominator to calculate incidence
was properly defined. However, the majority of studies did not
capture individuals that were representative of the target popu-
lation (Supplementary Table 5).

Discussion

This review provides an overview of the worldwide incidence of
HZ in the general population with data from 69 studies. It also
provides important contemporary insights on the incidence of HZ
by gender, age, immunocompetent status, ethnicity, study year
and case definition since the last published systematic review on
this topic by Kawai et al.* in 2014. It should be noted that this
review found little to no evidence for the regions of Eastern
Europe, Middle East, South America or Africa. HZ may be
a low health priority in many of these countries; however, the
proportion of older adults is projected to double over the next
several decades,'* and the numbers of HZ cases may increase
worldwide. The evidence base from Kawai et al.* together with
this review provides a comprehensive overview of how an appro-
priate study methodology leads to consistent methods being used
for worldwide incidence studies to help deliver reliable estimates
of disease burden. These updated data could also be utilized in the
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Source: Table 1
Figure 2A: Studies with at least 2 years of data are depicted

*Incidence rate (number of HZ cases per 1,000 person-years) converted to cumulative incidence (number of HZ cases per 1,000 population)

HZ, herpes zoster

Note: While 42 publications reported cumulative incidence, only 30 of these presented an overall incidence for those >50 years and are depicted here.
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context of healthcare policy surrounding the implementation of
effective preventive measures such as vaccination against HZ.

Overall, the cumulative incidence of HZ ranged from 2.9 to
19.5 cases per 1,000 population and from 5.23 to 10.9 cases per
1,000 person-years in the general population 250 YOA. Among
geographical regions, the highest and lowest incidence rates
were both reported in the Asia-Pacific countries, although
incidence estimates overlap, and the lowest incidence came
from the same region. In the general population =50 YOA,
the cumulative incidence (3.22-11.2 versus 2.44-8.0 cases per
1,000 population) and incidence rates (6.05-12.8 versus
4.30-8.5 cases per 1,000 person-years) were higher in females
than in males. The incidence of HZ was higher in Caucasians
compared to persons of Black ethnicity, but this was examined
in only a few studies and could be attributed to under-
reporting. Only a few studies reported incidence data based
on these stratifications. Across regions, a trend of steadily
increasing HZ incidence over time is observed.

Variations in incidence estimates summarized in this review
could be related to several factors and warrant discussion in the
interpretation of the overall review findings. Methodological
variations related to geographical spread, sample size, diagnos-
tic methodology, time period and age of the study population
were observed among studies. This made comparisons between
studies difficult while simultaneously affecting generalizability.
Specifically, studies varied in terms of study setting (ranging
from a single region to national surveillance), and sample size
(ranging from 2,135 to 31,943,930 individuals) with informa-
tion on sample size lacking in 32 studies. In some studies,
antiviral prescriptions were used to define HZ. Individuals
with a mild case of HZ may not receive formal treatment but
may choose to obtain over-the-counter treatment; it is also
expected that treatment uptake differs by age which could
have led to differential case ascertainment. These factors
could have led to an underestimation of the overall HZ inci-
dence. To the contrary, the overall HZ incidence may have
been overestimated if only antivirals were used to confirm HZ
diagnosis, attributable to the fact that antivirals are also pre-
scribed for other diseases. Additionally, the study period also
differed between publications, with the oldest data reporting
for the period 1980-1989 and the most recent data for the year
2017. As HZ incidence tends to increase over the years and
differs by age, the study period and the age of the study
population should be kept in mind when comparing studies.

Most studies revealed a trend of increasing incidence of HZ
with increasing age. A few deviations were seen on this trend in
different regions, where the highest age groups (i.e. >80 YOA)
reported a drop in incidence. Reasons for this observation
could be that older adults have pain and rash due to other
conditions and, as such, HZ may be under-diagnosed, or the
fact that many subjects in insurance databases represent
a healthier cohort of individuals.*’ In addition, GP visits for
individuals who are institutionalized or in nursing homes are
not always captured in traditional databases. In this review, half
of the studies included outpatient-only settings, which lends
bias toward the representation of subjects with milder disease
(i.e. hospitalization not required). It is well documented that
the risk of hospitalization increases with age,” thereby conse-
quently under-representing the incidence in older adults.

Other studies can be considered as outliers when looking at
the overall trend with age, as they report either lower or higher
incidences. The deviations could generally be explained by the
type of study design, choice of population, case definition and
healthcare-seeking behavior of individuals in a specific setting.
Some of these studies used different case definitions, for exam-
ple; self-reporting using a random digit dialing survey;'® use of
clinical confirmation only via GP clinics;”® and self-reporting
via surveying individuals door to door®® and a national data-
base study that captures mild cases with an over-representation
of females®?).

The results of the quality assessment of the included studies
revealed that a majority of the 69 studies had a valid case
definition for the diagnosis of HZ and the denominator to
calculate incidence was generally properly defined. However,
most studies did not capture individuals that were representa-
tive of the national population. These methodological aspects
are seldom reported in the individual studies yet useful in
contextualizing and interpreting data from epidemiological
studies. In this review, it was often unclear from the individual
studies whether these regional studies were representative of
the overall national population due to several reasons. First, 36
of the included studies were nationwide studies or claimed to
be representative of the national population, while the remain-
ing studies were conducted in one or several regions. Second,
in all studies, baseline characteristics of the older adults were
generally lacking, as the focus of most of the studies was on the
total population instead of older adults. Third, most of the
included studies in this review were passive surveillance studies
that utilized a retrospective design which could have issues
surrounding quality of data or incomplete datasets.
Information coming from these databases is often dependent
on the quality of the information reported by the physicians,
with the possibility of mis-coding or under-diagnosis. Fourth,
few of these studies reported using a validated algorithm to
detect HZ while many of the studies noted misclassification of
HZ as a potential limitation. Many of the active surveillance
studies failed to provide the proportion of eligible patients that
were finally enrolled, making it difficult to state whether the
results were generalizable to the overall population. In some of
these studies a HZ case was defined by self-reporting, the
accuracy of which was never verified, as self-report of HZ is
subject to recall bias. Additionally, misclassification of HZ
disease due to other rashes (e.g., herpes simplex) or other
rashes classified as HZ based on ICD codes may also have
occurred. Thus, misclassification of HZ could inadvertently
lead to an underestimation or overestimation of HZ cases in
the overall population.

Review limitations

Several limitations of this review are worth noting in the
interpretation of the overall findings. The search strategy
was not designed to find publications on the epidemiology
or disease burden of HZ in general. Therefore, some publica-
tions that did not specify incidence in the title or abstract or
to which an incidence medical subject heading term was not
assigned, may not have been captured in this review.
However, by screening all systematic reviews and meta-



analyses for potentially relevant publications, we feel that this
limitation has largely been overcome. A time limit was
applied to the searches to identify publications beginning
from 1 January 2002. This was considered appropriate by
the authors for the update of the evidence base on incidence
as a previous review by Kawai et al. summarizes the incidence
data from studies that covers time periods from as early as
1945 until 2012.* Another limitation of this review is the use
of an invalidated checklist to perform a quality check of the
included studies. However, the quality check performed in
this review is simplistic but sheds light on important gaps in
the study methods and results reported in the individual
studies. Performing such quality checks could drive improve-
ment and harmonization of reporting standards for these
types of publications in the future.

Conclusion

Over the last few decades, the incidence of HZ has increased
with increasing age due to the aging of the population world-
wide, and this trend is visible independent of geographic
location.'® Independently of geographic location, the world’s
population is aging: the number of older persons is rising,
and older age groups constitute a growing share of the popu-
lation in nearly every country, with implications foreseen for
the healthcare sector among others. The aim of many health-
care systems around the world is to focus on promoting
healthy aging to prevent diseases and chronic conditions. In
this context, the occurrence of HZ, and its associated com-
plications, is expected to place an additional burden, espe-
cially in older patients who already have health problems to
cope with in their everyday life. Effective vaccines to prevent
HZ are available and are known to have a substantial positive
impact on improving the quality of life and on decreasing the
burden of complications associated with HZ in older
individuals.

Plain language summary

What is the context?

® Herpes Zoster (HZ) occurs due to the reactivation of the varicella
zoster virus and is common among adults 250 years of age (YOA) as
cell-mediated immunity declines due to aging.

® Age is a significant risk-factor related to HZ and an increase in life
expectancy of the general population may considerably increase the
number of HZ cases.

® In the context of the world’s aging population, the occurrence of HZ is
expected to place an additional burden on patients 250 YOA who
might already have other health problems to cope with in their every-

day life.

What is new?

® This systematic review of 69 full-text publications demonstrates that
the worldwide incidence of HZ is high among individuals >50 YOA
with little variation in the different regions of the world.

® When comparing the geographical regions, the highest incidences
were mostly reported in the Asia-Pacific countries.

® Our results suggest that the incidence of HZ is higher in females than
in males.

® The majority of studies also reported a higher incidence of HZ with
increasing age.
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® Incidence rates did not seem to differ when different case definitions
were used.

® By ethnicity, incidence rates were the highest among Caucasians and
the lowest among Black, Hispanic or other ethnicities.

® Studies which reported HZ incidence by year mostly showed an
increase in incidence over time.

What is the impact?

® This review provides a comprehensive overview of HZ disease burden,
that could be considered during the planning and implementation of
preventive measures such as vaccination against HZ.

® Health care systems around the world are increasingly focusing on
promoting healthy aging to prevent diseases and chronic conditions.
In this context, the prevention of HZ among the 250 YOA population
could bring about a reduction in the risks to their health and improve
their quality of life.
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