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ABSTRACT

Introduction: Several chronic underlying con-
ditions (UCs) are known to be risk factors for
developing herpes zoster (HZ) and to increase
the severity of HZ and its risk of recurrence. The
aim of this study was to investigate the

incidence and recurrence of HZ in adult patients
with one or multiple UCs.
Methods: A retrospective cohort study based on
claims data representing 13% of the statutory
health insurance population from 2007 to 2018
in Germany was performed. Patients
aged C 18 years were included when at least
one of the following UCs was diagnosed:
asthma, chronic heart failure, chronic obstruc-
tive pulmonary disease (COPD), coronary heart
disease (CHD), depression, diabetes mellitus
type 1 or 2, and rheumatoid arthritis (RA). Exact
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matching was used to account for differences in
the distribution of age and sex between the case
and matched control cohorts. Multi-morbidity
was considered in sensitivity analyses by ana-
lyzing patients with only one UC.
Results: Patients with asthma, CHD, COPD,
depression, and RA had, on average, a 30%
increased risk of developing acute HZ compared
to patients without any UC. RA was found to
have the highest odds ratio among these con-
ditions, varying from 1.37 to 1.57 for all age
groups. Patients with depression also showed a
high risk of developing HZ. Analysis of recur-
rence indicated that patients with at least one
UC in the age groups 18–49 years and
50–59 years had the highest risk for a recurrent
HZ. After experiencing a first recurrence,
patients, regardless of age group, had a two- to
threefold higher risk for a second recurrence.
Conclusion: This study of representative claims
data shows a higher HZ incidence and recur-
rence frequency in patients with UCs. These
results provide relevant information for
national health care guidelines and disease
management programs.

PLAIN LANGUAGE SUMMARY

Shingles is caused by the reactivation of the
chickenpox virus and is characterized by a
painful skin rash with blisters, commonly
occurring on the trunk. Underlying conditions
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(UCs) are conditions that persist for a long time,
require ongoing medical attention, and are
rarely completely cured (chronic conditions).
UCs can increase the severity, the risk, and the
frequency of shingles. Here, data from a large
German health care insurance provider was
used to investigate whether patients with one or
more UCs have a higher risk for getting shingles
compared to healthy people. In particular,
patients with asthma, chronic heart failure,
chronic obstructive pulmonary disease, coro-
nary heart disease, depression, diabetes, and
rheumatoid arthritis were investigated. The
study shows that patients with asthma, coro-
nary heart disease, chronic obstructive pul-
monary disease, depression, and rheumatoid
arthritis have, on average, a 30% higher risk of
developing shingles, regardless of their age. The
risk of developing shingles two or more times is
also higher for patients with at least one UC,
with those aged 18–59 experiencing an even
greater risk. It was found that patients with an
UC are more exposed to develop shingles and
that younger patients have a higher risk of a
recurrent episode. The findings provide impor-
tant information for the development or adap-
tion of national health care guidelines and
shingles vaccination recommendations.

Keywords: Claims data; Incidence; Herpes
zoster; Recurrence; Underlying conditions
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Key Summary Points

Why carry out this study?

There is a lack of evidence on herpes zoster
incidence in patients with an underlying
condition and on the frequency of
recurrence in the context of German
health care.

These data are essential for the
development of health care guidelines,
disease management programs, and
vaccination recommendations.

What was learned from the study?

Patients with asthma, coronary heart
disease, chronic obstructive pulmonary
disease, depression, and rheumatoid
arthritis have, on average, a 10% to more
than 30% increased risk of developing
acute herpes zoster compared to patients
without any underlying condition under
study. Among these conditions,
rheumatoid arthritis presented the
highest risk, varying from 37 to 57%,
compared to persons without this
condition.

Analysis of recurrence indicated that 18-
to 59-year-old patients with at least one
underlying condition had the highest risk
for a new herpes zoster episode. After
experiencing a second herpes zoster
episode, patients, regardless of age group,
had a two- to threefold higher risk for an
additional episode of herpes zoster.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14414078.

INTRODUCTION

Herpes zoster (HZ), commonly known as shin-
gles, is a symptomatic reactivation of latent
varicella-zoster virus (VZV) which remained in
the dorsal root ganglia after the primary infec-
tion [1–4]. The clinical presentation of HZ is
characterized by a painful vesicular rash that
usually affects one side of the body. The most
common complication of HZ is postherpetic
neuralgia (PHN), and the neuropathic pain due
to this complication can last several months, or
even years, and is often accompanied by sig-
nificant physical limitations as well as adverse
effects on mental health and health-related
quality of life (QoL) [5–8].

In Germany, studies based on claims data
report HZ incidence rates of 5.8 per 1000 per-
son-years (PY) independent of age [9]. However,
HZ incidence increases with age, particularly
from the age of 50 years [10]. The same studies
report lower incidence rates ranging from 1.7
cases per 1000 for the age group 0–9 years, to 4.1
cases per 1000 for the age group 40–49 years.
Increasing incidence rates have been observed
in persons aged 50 years and over, with 6.6 cases
per 1000 being noted for persons aged 50–59
years and 12.8 cases per 1000 for those aged
80 years [9]. This age-related increase of HZ
incidence has recently been supported by self-
reported pre-test data from the German
National Cohort [11]. About 400,000 cases of
HZ occur annually in the German population
covered by statutory health insurance (SHI)
[9, 12].1

Aside from age, chronic conditions have
been investigated in other countries as risk fac-
tors for developing HZ, or as a factor which
impacts the severity of HZ. Rheumatoid arthritis
(RA), chronic obstructive pulmonary disease
(COPD), asthma, diabetes, and depression have
been reported as chronic diseases which
increase the risk of HZ [13–15]. Additionally, HZ
patients with diabetes, cardiovascular diseases,
and respiratory diseases as an underlying con-
dition (UC) have been associated with

1 Note that due to the existence of private insurance
companies the SHI represents about 87% of the popu-
lation living in Germany [12].
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significantly higher pain intensity and lower
QoL [8]. Patients with diabetes and another UC,
such as COPD or heart failure, have been found
to have higher HZ incidence rates compared to
healthy subjects [16, 17].

In most individuals, HZ occurs only once in a
lifetime. However, there is evidence that HZ can
reoccur, especially in those with an UC [18].
Although information on HZ recurrence is crit-
ical for assessing the comprehensive burden of
disease caused by HZ, such evidence is limited,
as existing studies mostly focus on short follow-
up periods and/or small sample sizes and do not
consider the recurrence rates of UCs [19, 20].
Furthermore, data in the German healthcare
context are not yet available. Therefore, the aim
of this study was to fill this gap in medical
knowledge on the incidence and recurrence of
HZ in patients with an UC in Germany. The
results will allow physicians to make evidence-
based decisions on vaccination. The interaction
between UCs and HZ was also analyzed with
respect to excess healthcare resource utilization
presented elsewhere.

METHODS

Study Design

The study uses a retrospective, matched cohort
design and has been conducted in accordance
with applicable subject privacy requirements
and the guiding principles of the Declaration of
Helsinki of 1964. The analysis was based on
secondary claims data and, as such, consulta-
tion with an ethics committee was not required,
in line with the national guidelines ‘‘Good
Practice Secondary Data Analysis’’ [21] and the
STROSA standard for ‘‘Standardized Reporting
of Secondary Data Analyses’’ [22].

Yearly results were computed from 2008 to
2018. Information from 2007 was used to
exclude prevalent HZ cases in the first year
under study. In the first analysis, we investi-
gated whether individuals with UC are more at
risk to develop HZ. Hence, the main goal was to
compare HZ incidence in a cohort of patients
with an UC and a cohort of patients without
any of the UCs under investigation. Exact

matching was used to account for differences in
the distribution of age and sex between the
cohorts. Odds ratios (ORs) were computed and
reported on a yearly basis. To identify the mar-
ginal effect of each UC, two different strategies
were used. The main analysis used data from all
patients and accounted for multi-morbidity
using a logistic regression model with incident
HZ as the dependent variable and dummies for
each UC and age as covariates. Hence, the effect
of each UC is quantifiable even if multiple UCs
are present in the same patient. A sensitivity
analysis was performed using data from patients
who had exactly one of the UCs under study.

In the second analysis, the recurrence rates
of HZ in patients with and without UCs were
estimated.

A cohort of patients who were initially
identified to have an acute HZ in 2008 were
followed, and any additional episodes of acute
HZ in at least two quarters of a year following
the initial diagnosis were counted. The patients
were followed up until leaving SHI, death, or
until the end of 2018. Leaving SHI and death
resulted in censored observations. The data
were used to compute the cumulative proba-
bility of experiencing HZ recurrences, as well as
the mean time to recurrence.

Database

Analyses were based on claims data from one of
the largest German SHI, BARMER, and cover the
time period 2007–2018.2 The BARMER ‘‘Wis-
senschaftliches Data-Warehouse’’ (W-DWH)
accounts for approximately 9 million people, or
13% of the SHI population in Germany, and is
managed with utmost respect to data cleaning
and quality by BARMER. The SHI population
represents about 87% of the population living
in Germany [12]. Based on comparison with
published data from KM6 statistics, the data set
is representative of the German SHI population
in terms of age and gender distribution [23].
Diagnostic data include all diagnoses docu-
mented during physician outpatient contacts

2 Please note that results are computed from 2008–2018,
but data from 2007 are needed to rule out prior HZ
diagnoses for 2008.
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and patient hospital stays. Laboratory or clinical
parameters were not included. A general
description of the claim database in the German
setting can be found in Swart et al. [24].

Study Population

For all analyses, patients aged 18 years or older
in the year under study were included. Not
included were patients who were originally
insured with Deutsche BKK (approx. 10% of all
current BARMER insured), a SHI which merged
with BARMER in 2017, because there were
insufficient data on those patients for analysis.
For privacy reasons, the W-DWH only provides
the year of birth and, hence, age was computed
as the difference between the year under study
and the year of birth. Based on the structure of
(potential) German disease management pro-
grams (DMPs) [25, 26] and in consultation with
a medical expert panel, the following UCs with
the corresponding International Classification
of Diseases (ICD), Tenth Revision, German
Modification (ICD-10-GM) diagnosis codes were
defined as potential risks: asthma (code J45),
chronic heart failure (CHF; code I50), COPD
(codes J44, J96), coronary heart disease (CHD;
codes I20, I21, I22, I25), diabetes mellitus type 1
(DMT1; code E10), diabetes mellitus type 2
(DMT2; code E11), depression (code F32, F33,
F34), and RA (codes M05, M06).

An individual was identified as belonging to
a potential group with an UC if an established
diagnois was documented for either an inpa-
tient or an outpatient in two of the four quar-
ters of a study year. A patient could belong to
multiple UC groups. For incidence analyses, the
UC needed to be present in the year under
consideration. In addition, only patients who
were observable (i.e., insured) in all four quar-
ters of the year under study were included,
which excludes patients who died or left SHI in
that year. For estimating recurrence, the UC
needed to be present in the year of the initial HZ
diagnosis.

A HZ case was defined as at least one diag-
nosis of ICD-10-GM code B02 in either an in- or
outpatient setting in the year under study, and a
corresponding prescription of an antiviral drug

(Anatomical Therapeutic Chemical [ATC]
codes: D06BB03, J05AB11, J05AB09, J05AB15,
J05AB01, S01AD07, S01AD03). As diagnosis is
only reported on a quarterly basis, a case is only
counted when the prescription is given in the
same quarter. For the analysis of HZ recurrence,
ICD code B02.2 (PHN) was excluded to focus
only on acute recurrences. The time to recur-
rence was measured in quarters of a year.

Statistical Analysis

Incidence
In the analysis, a patient with an UC was mat-
ched to one person of the same age and sex
without any of the UCs under study. All indi-
viduals aged 100 years and older were combined
into one group. In the matched sample, inci-
dent cases were counted as the number of
patients with at least one established out- or
inpatient diagnosis of HZ based on ICD-10-GM
criteria (code B02), antiviral medication in the
same quarter of a given year, and no such
diagnosis in the previous years.3 Logistic
regression was used to estimate the adjusted
ORs for HZ based on the matched sample. As
explanatory variables, a dummy variable for
each UC was included, which highlights whe-
ther the individual was diagnosed with the
respective UC, alongside the age of the indi-
vidual. The latter covariate was included to
account for potential difference in age between
the cohorts. Adjusted ORs and corresponding
confidence intervals for each UC were com-
puted using the exponential transformation of
the respective coefficient. The results are
reported in accordance with the Robert Koch
Institute, the National Institute for Public
Health in Germany, for three age groups
(18–49 years, 50–59 years, and 60 years and
older) [27]. Based on the recommendation of
the medical expert panel, subgroup analyses
were also performed for individuals with COPD
or asthma as UC, with or without the prescrip-
tion of at least one systemic corticosteroid co-

3 Note that for 2008, only 2007 was considered as
previous year. For 2009, 2007 and 2008 are considered,
and so on.
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medication (ATC: H02A, H02B and R01AD) in
the year under study.

All analyses were performed using the glm
function in R (version 3.6.2) [28]. In the sensi-
tivity analysis, 1:3 matching was used because
the exclusion of patients with multi-morbidity
led to the availability of sufficient controls. The
matching proportion was chosen to ensure that
the distribution of age and sex was the same
within the cohorts. The ORs were computed for
each UC. Finally, the 95% CI were computed
using Woolf’s method to check the statistical
significance of the results [29].

Recurrence
The analysis of recurrence includes patients
who had an incident HZ diagnosis in 2008.
Incident cases were defined as patients with no
HZ diagnosis in 2007. Also, only patients who
did not die in 2008 were included. A recurrent
case was defined as a patient with an acute HZ
(see above) in at least two quarters of a year after
the initial diagnosis. A second recurrence was
defined as any new HZ diagnosis within at least
two quarters after the first recurrent diagnosis.
All recurrent events were counted, but only the
time-to-event for the first and the second
recurrent events was used to compute the
cumulative HZ recurrence probabilities by using
the Kaplan–Meier estimator [30], reported sep-
arately for patients with and without UC, as
well as for the different age groups. The analysis
was performed using the R package survival
(version 3.1-8) [31, 32].

RESULTS

Incidence of HZ in a Population
with and Without UCs

The sizes of the cohorts for each year are shown
in Table 1. Beginning with the adult population
covered in the SHI, which is larger than 7 mil-
lion for each year, all patients with UCs were
identified. The number of patients with UCs
ranged from 1.8 million in 2008 to 2.3 million
in 2018. These patients were matched to con-
trols without UCs. The average age of the cohort
with an UC was 63 years, while the average age

of the cohort without an UC was 61 years. An
almost perfect balance was achieved in terms of
the sex ratio, with each cohort comprising
approximately 63% females over the total
observational period. There is a slight increase
in the average number of UCs under study per
patient from 2008 to 2018, increasing from 1.4
in 2008 to 1.5 in 2018. The incidence of HZ in
the data varies across age groups, with a higher
incidence observed for older populations. The
incidences are stable over time, but there is a
positive shift in incidences for the cohort with
UC when compared to the controls (see also
Electronic Supplementary Material [ESM]
Table S5). Based on the most recent data from
2018, an incidence of 3.9 per 1000 PY was
observed for the age group 18–49 years if no
UCs were present but for patients with UCs the
incidence was 5.3 per 1000 PY; for the age group
50–59 years, the incidences were 5.4 and 7.1 per
1000 PY, respectively. In the oldest age group,
comprising persons aged 60 years or older, the
incidence was 8.2 per 1000 PY for those without
UCs and 9.7 per 1000 PY for the cohort with
UCs.

The main results of the analysis are shown in
Fig. 1, which presents the OR estimates for each
UC for the three age groups: 18–49 years,
50–59 years, and 60 years and older. The box-
plots show the variability in the 11 OR estimates
within each age group, one for each year under
study. The ORs for most UCs are significantly
higher than 1 in each year, and the variation in
OR estimates over the years is small (ESM
Tables S1–S4). It can be seen that RA has the
highest OR, around 1.5, for most years.
Excluding diabetes and CHF, the other condi-
tions (i.e., asthma, COPD, CHD, and depres-
sion) have ORs falling in the range 1.1–1.3 for
most years, which translates into a 10–30%
increase in the odds of an acute HZ when
compared to a person with none of these UCs
(ESM Table S1). For both types of diabetes
(DMT1, DMT2), ORs [ 1 were observed in the
youngest age group (18–49 years) (ESM
Table S2). Additionally, for all UCs, the OR is
highest in the youngest age group (Fig. 1; ESM
Tables S2–S4).

In the subgroup analysis, asthma and COPD
patients were stratified according to those with
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no prescription or those with a prescription of
at least one systemic corticosteroid throughout
the year under study. The results of this analysis
highlight that asthma patients who receive
systemic corticosteroid medication had a higher
HZ risk than patients who do not receive the
medication. We observed the same effect for
COPD patients in the older age groups, but not
for patients aged 49 years and younger (Fig. 2).

We repeated the analysis for patients with
exactly one UC, which resulted in a smaller
sample size and cohorts that were, on average,
younger than those in the main analysis. The
results are shown in Fig. 3 for the whole popu-
lation (aged 18 years and older). While the ORs
are, on average, higher than in the main anal-
ysis, RA, asthma, and depression remain the
conditions with the highest ORs. With the
exceptions of DMT1, DMT2, and CHF, the ORs
for all UCs were significantly higher than 1 for
each study year.

HZ Recurrence in a Population
with and Without an UC

In this study, 43,003 patients met the inclusion
criteria for the analysis of HZ recurrence (i.e.,
incident HZ diagnosis in 2008), of whom 9.6%
(n = 4141) were observed to have at least one
case of recurrent HZ from 2009 to 2018. Of
these 4141 patients, 25% (n = 1030) experi-
enced at least a second recurrence during this
time period. As shown in Fig. 4, 0.6–1.2% of all
patients experienced more than two recur-
rences, depending on their age. The observed
mean time to first recurrence was 4.7 years.

The resulting estimates of the cumulative HZ
recurrence curves are shown in Fig. 5. The
patient group with the highest risk of recur-
rence is that comprising patients aged less than
50 years old with at least one UC as, on average,
more than 15% of these patients had experi-
enced at least one recurrence at the end of the
follow-up period; the group of patients aged
50–59 years had the second highest risk of
recurrence, regardless of UC status. The group

Fig. 1 Boxplot of adjusted ORs of herpes zoster (HZ) in
patients with underlying conditions (UCs) from 2008 to
2018. CHD Coronary heart disease, CHF chronic heart

failure, COPD chronic obstructive pulmonary disease,
DMT1 diabetes mellitus type 1, DMT2 diabetes mellitus
type 2, OR odds ratio, RA rheumatoid arthritis
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with the lowest risk of recurrence comprised
patients aged 60 years and older, whose

cumulative probability of recurrence was
between 5 and 10%.

Fig. 2 Boxplot of adjusted ORs of HZ for patients with asthma or COPD with or without systemic corticosteroid
treatment from 2008 to 2018. nRX Without medication, RX with medication

Fig. 3 Boxplot of ORs of the sensitivity analysis cohort from 2008 to 2018

Dermatol Ther (Heidelb) (2021) 11:1009–1026 1017



In addition, the risk of experiencing a second
HZ recurrence was higher than the risk of an
initial recurrence (Fig. 6). For the incident HZ,
patients aged less than 50 years who had already

experienced one recurrence had a 40% proba-
bility of experiencing another recurrence.

Fig. 4 Number of recurrences per patient from 2008 to 2010 as a percentage of initial HZ cases according to age group

Fig. 5 Cumulative probability for first HZ recurrence. Steps reflect quarterly data
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DISCUSSION

Study Results in Context of Previous
Findings

Using German claims data, we have conducted
an analysis of patients with HZ and assessed
their risk for a recurrence in relation to UCs.
The results indicate that patients with either
asthma, CHD, COPD, depression, or RA had an
increased risk of developing an acute HZ com-
pared to patients without any of the UCs under
study. RA had the highest OR among these
conditions, varying from 1.37 to 1.57 for all age
groups, and patients with depression also
showed a significantly higher risk of developing
HZ in all age groups. When the data were
adjusted for systemic corticosteroid therapy in
patients with asthma and COPD, the risk for an
acute HZ was higher in those using systemic
corticosteroid than in those who were not.
Analysis of recurrence indicated that patients
with at least one UC in the age groups
18–49 years and 50–59 years had the highest
risk for a recurrent HZ. Regardless of age groups,
the risk of developing a second recurrence was

two- to threefold higher as compared to the risk
of developing a first recurrence.

Multiple studies have related UCs to an
increased risk of HZ [13, 16, 17, 33–47]. In
addition, a recent meta-analysis showed robust
associations between HZ and UCs across 88
studies [48]. The present study corroborates
these results. The related risk for HZ can be
explained by the diseases themselves and their
underlying biological mechanisms, as well as by
specific immunosuppressive drug treatment.

Our results on the effect of RA on HZ are
consistent with those reported from other
studies. A case–control study from the UK using
primary clinical practice data reported an OR
very similar to the results of the present study
(OR 1.46) [13]. In RA, it is not only the general
impairment of the immune system that is
associated with an increased risk for infectious
diseases, but the disease activity of RA itself
plays an important role in the risk of contract-
ing an infectious disease [49]. There is a high
prevalence of multi-morbidity, such as depres-
sion, asthma, and/or COPD, in patients with
RA, which can further impair the immune sys-
tem [50]. Immunosuppressive medications,
such as corticosteroids, azathioprine,

Fig. 6 Cumulative probability for second HZ recurrence after the first recurrence. Steps reflect quarterly data
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cyclophosphamide, or tumor necrosis factor
inhibitors, which are used for the treatment of
RA, are also associated with an increased risk of
infections [35, 49]. This latter association has
been investigated for HZ in an earlier study,
which reported that the highest risk for HZ
infections was associated with former
cyclophosphamide use (OR 3.17) [51].

Numerous international studies have inves-
tigated whether diabetes mellitus is a risk factor
for HZ. In accordance with the results presented
here, several studies have shown that younger
patients with diabetes appear to have an
increased risk of HZ when compared to older
patients with diabetes [13, 39, 41, 43]. For
example, Forbes et al. found that those with the
strongest association between HZ and DMT1
(OR 1.51) and HZ and DMT2 (OR 1.22) were
those aged less than 50 years [13]. A number of
studies have examined the association between
HZ and diabetes and shown contradictory
results [16, 18, 41]. The varying risk for HZ
across studies can be due to different method-
ological aspects (i.e., the underlying definition
of age groups for patients younger than
50 years, or adjustments for age and comor-
bidities); for example, one study showed that
diabetes patients with high glycated hemoglo-
bin (HbA1c) and aged less than 45 years have an
increased risk for HZ [43]. However, laboratory
data are usually only available in primary data
studies.

The observation of increased risk for HZ in
patients with depression is consistent with
results reported in international literature, as
reported in a recent meta-analysis (relative
risk 1.23) [48]. A retrospective case–control
study based on UK primary care data showed
that patients with depression younger than
50 years are at a higher risk for developing HZ
(OR 1.24) [13]. Two other studies also observed
an increased risk in patients with depression,
but did not include different age groups in their
analysis [34, 45]. Although there seems to be an
association between depression and risk of HZ,
the explanation still remains unclear. It is pos-
sible that there is a decreased and dysregulated
cell-mediated immunity in patients with
depression, as it has been shown that depres-
sion is associated with reduced lymphocyte

proliferation and decreased proportions of
lymphocytes and T-cells [44]. Irwin et al. sup-
port this association by showing that VZV-
specific responder cell frequency, a marker for
cell-mediated immunity, is especially reduced
in older patients with major depressive disor-
ders [52, 53]. The observed association for
younger age groups and their cell-mediated
immunity as well as their specific risk for HZ
requires further research.

The data show that COPD and asthma
patients had a significantly higher risk of HZ
when using systemic corticosteroids. The
increased risk for HZ in these patients may be
explained by the immunosuppressive effect of
corticosteroids, resulting in COPD and asthma
patients being susceptible to infectious diseases.
Systemic corticosteroids are associated with
negative effects on immunity, including the
inhibition of inflammatory cytokines, reduc-
tion of antigen-presenting cells, and decrease of
T-cells [33], consequently increasing the sus-
ceptibility to infections.

Recurrence rates for HZ have been previously
reported by other authors, yet differences in
study designs, study populations, and length of
follow-up makes it difficult to compare results
[18, 19, 54–57]. Furthermore, there are no other
studies reporting the risk for a second recur-
rence or recurrence for patients with UCs.
However, a recent study from Spain reported
significantly higher recurrence rates in
immunocompromised patients [58]. This result
is in line with the results presented here which
show that patients with UCs have a higher risk
of recurrence. Kim et al. reported overall recur-
rence rates of 12.0 per 1000 PY [18], and Tseng
et al. reported a 10-year cumulative recurrence
rate of 10.26% [54]. Similar to the results in this
study, these authors observed a higher proba-
bility of recurrence in younger age groups
compared to older adults. In the present study,
this effect is even more pronounced in patients
with at least one UC.

Limitations

The study presented here has a number of lim-
itations. It must be considered that the
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underlying data are collected for billing pur-
poses. In the literature, the potential for
upcoding is discussed for some of the consid-
ered UCs [59] and, therefore, it is possible that
the risk of HZ in patients with UC is overesti-
mated. An increased likelihood of receiving a
diagnosis of HZ, for example, might result from
regular visits to a general practitioner for a
chronic condition. It is reasonable to assume
that most patients with HZ would make an
appointment with their general practitioner
owing to the extensive rash and considerable
pain associated with HZ, and also because
everyone living in Germany has healthcare
insurance. Furthermore, laboratory confirma-
tion is missing and, therefore, other diagnoses
cannot be ruled out, mainly zosteriform herpes
simplex, which is especially relevant for recur-
rent HZ as it is associated with milder clinical
symptoms than primary HZ [19]. Also, a num-
ber of risk-modifying factors for HZ incidence,
such as the Hb1Ac value or other morbidity-
associated laboratory parameters, cannot be
captured in the claims database. Another limi-
tation of the study is that it was not possible to
adjust the data for some factors that may have
affected the prevalence of considered UCs,
including smoking, alcohol consumption,
physical activity, and dietary habits. In addition
to clinical aspects of risk-modifying factors, UC
may also adversely impact the QoL in patients
suffering from HZ. However, effects on QoL
could not be assessed in the present study based
on the available data. As the database is limited
to one SHI and individuals in Germany self-se-
lect their SHI, it is important to assess the rep-
resentativeness of the database. A comparison
with national population statistics shows that
those insured by BARMER are representative in
terms of age and gender, as confirmed by
national health technology assessment institu-
tions [60].

Implications for Health Policy and Further
Research

The standard use of a vaccine for the prevention
of HZ has recently been recommended by the
German Standing Committee on Vaccination

(STIKO) in immunocompetent adults older
than 60 years and for adults older than 50 years
with increased health risks due to an UC (e.g.,
human immunodeficiency virus, RA, lupus,
COPD, asthma, and diabetes) [27].4 There is no
vaccination recommendation for patients with
depression under the age of 60 years, who were
identified as having a significantly increased HZ
risk. The results of this study could be incorpo-
rated into national treatment guidelines and
structured DMPs to support optimal treatment
and higher vaccination coverage in populations
with UC. Considering the differing results in
the literature, further research is needed on the
observed risk in persons with diabetes. For this
purpose, data from DMPs would be useful as
clinical and laboratory variables are recorded
there. Additionally, the underlying patho-
genetic mechanism for the observed risks in
underlying depression need further investiga-
tion. In addition to the inclusion of clinical
parameters, the differentiation of other age
groups can also provide information on specific
risk constellations.

CONCLUSION

The study shows, for the first time, a higher risk
for HZ in patients with an UC in Germany and a
higher risk for recurrence in younger age
groups. This is the first analysis on the inci-
dence and recurrence of HZ for populations
with UCs in the German healthcare setting. The
results from the present study confirm the
higher incidence of HZ in German patients with
certain UCs, as previously reported in the
international context. The analysis provides
important information for updating national
health care guideline (DMPs), which are inten-
ded to support a structured treatment of some
of the risk groups under consideration. Since
the data are generalizable to the population
living in Germany, this could, for example,
provide relevant information about if and when

4 Note that the vaccine has been recommended in
Germany since March of 2018. However, due to its low
availability and in turn low uptake in 2018, we are
confident that the introduction of the vaccine had no
influence on the results presented in this paper.
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people who already experienced HZ should be
vaccinated against HZ.
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