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ABSTRACT

Introduction: Herpes zoster (HZ) and its com-
plications still represent a significant burden for
patients and health care systems. In Spain,
vaccination is progressively being introduced
and recommended for patients between 65 and
80 years old and patients[ 18 years of age suf-
fering from certain immunosuppression condi-
tions. The aim of this study is to estimate the

number of hospital admissions related to HZ
from 2016 to 2019 in Spain.
Methods: Data were collected from the Mini-
mum Basic DataSet (MBDS) and codified
according to the Spanish version of the 10th
International Classification of Disease (ICD-10-
CM codes B02—B02.9). Among others, variables
such as sex, age and presence of complications
were included.
Results: A total of 27,642 hospitalizations were
identified (90% in patients[ 50 and 45.8% in
patients[80). Women represented 51.2% of
the patients, and 59.9% of patients presented
complications related to HZ. The hospitaliza-
tion rate was 17.74, the mortality rate was 1.2,
and the case fatality rate was 6.75%. All rates
were significantly higher with age, among men
and in complicated HZ. Immunosuppression
status for which vaccination had been recom-
mended represented 22.7% of the total cases,
affecting mostly individuals [ 65 and causing
more deaths in those[ 80 years. The estimated
annual cost of hospitalization for herpes zoster
was €35,738,285, and the mean cost per patient
was €5172.
Conclusion: The hospitalization burden for HZ
is still important in Spain. Data on the current
epidemiology are important to evaluate future
vaccination strategies.
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Key Summary Points

Hospitalization burden due to herpes
zoster (resulting after reactivation on
varicella zoster virus from its latent state)
can have a great impact on healthcare
systems

Sex, age, immunosuppression, and other
underlying chronic conditions are risk
factors for hospitalization due to herpes
zoster-associated complications

We observed an increasing trend in Spain,
which demonstrates that the
hospitalization rate related to herpes
zoster has doubled over the last 20 years

In Spain, vaccination is recommended for
the elderly and for immunosuppressed
patients, regardless their age

Despite the low rate of mortality, a good
understanding of the epidemiology of
hospitalizations due to herpes zoster can
tackle the burden on healthcare and
evaluate future prevention strategies

INTRODUCTION

Herpes zoster (HZ) results from reactivation of
varicella zoster virus (VZV), which stays latent
in the sensory ganglia of individuals previously
infected during childhood,e.g., with chicken-
pox. HZ causes rash and severe pain followed by
a vesicular eruption in the corresponding der-
matome [1]. In 20–50% of the cases, it leads to
complications, especially post-herpetic neural-
gia (PHN), defined as persisting pain 1 month
from the beginning of the skin lesions. Other
complications may include otic, ocular and
central nervous system (CNS) involvement [1].

Several risk factors have been identified,
including female sex and age, with 68.8% of the
cases and 80.2% of the hospitalizations regis-
tered in individuals aged C 50 and 97.2% of the
deaths of individuals[65 [2]. Other risk factors

for hospitalization may include immunosup-
pression, certain chronic conditions, genetics,
depression, psychologic stress and mechanical
trauma [3].

Currently, treatments for HZ and PHN are
mainly symptomatic, with limited efficacy [4].
In terms of prevention of HZ, two vaccines were
approved by the European Medicines Agency
(EMA): Zostavax � (ZVL), a single-dose live
attenuated vaccine, and Shingrix � (RZV), a
two-dose recombinant vaccine [5]. In 2018, the
Advisory Committee on Immunization Prac-
tices (ACIP) recommended the use of Shingrix
over Zostavax, as it may be administered to
immunocompetent adults aged[50 years,
adults with chronic medical conditions and
immunocompromised individuals in certain sit-
uations [6]. In Spain, the Ministry of Health
intends to progressively incorporate vaccina-
tion with Shingrix and has recently recom-
mended its prioritization among: (1) the general
population aged 65–80 years, starting with the
80-year-old cohort, and (2) patients
aged[18 years with hematopoietic stem cell
transplantation (HSCT), solid organ transplan-
tation (SOT), hematologic tumors and solid
tumors undergoing chemotherapy as well as
individuals infected with human immunodefi-
ciency virus (HIV) and patients with rheuma-
toid arthritis (RA) receiving anti-JAK therapy
[7].

In Europe, the annual incidence of HZ is
2–4.6 cases per 1000 population. In Spain, 3–5
cases per 1000 were estimated from 1998 to
2018, with an annual average number of hos-
pitalizations of 3022 per 100,000 and an average
number of deaths of 19 per year [2]. Despite low
mortality rates, HZ and PHN result in a signifi-
cant burden for patients and health care sys-
tems, which is expected to increase [3]. A good
understanding of the epidemiology of HZ is
essential to evaluate ongoing and future pre-
vention strategies.

We aim to estimate the burden of herpes
zoster-related hospitalizations from 2016 to
2019 in Spain. Given that HZ vaccines are
already available, our study may have consid-
erable value for public health policy decision-
making.
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METHODS

Study Design

We performed a retrospective epidemiologic
study of all hospital admissions related to HZ
during the period 2016–2019 in Spain. Data
were collected from the Minimum Basic Data
Set (MBDS) from the Spanish Ministry of Health
and codified according to the Spanish version of
the 10th International Classification of Disease
(ICD-10-CM). We included all hospital dis-
charges with HZ codified in any diagnostic
position (primary or secondary). For each case,
information about age, sex, region of Spain,
length of stay, outcome and comorbidities was
collected. We classified HZ cases as uncompli-
cated (code B02.9) or complicated (the remain-
ing B02 codes). Complicated HZ included
encephalitis, meningitis or other nervous sys-
tem complications, ophthalmic affection, dis-
seminated HZ and other unspecified
complications (please see Supplementary
Table 1). For comorbidities, we selected and
codified those in which vaccination has been
specifically recommended by the Spanish Min-
istry of Health: hematopoietic stem cell trans-
plantation, solid organ transplantation, anti-
JAK therapy in patients with rheumatoid
arthritis, HIV, hematologic tumors and solid
tumors undergoing chemotherapy (please see
Supplementary Table 2).

Statistical Analysis

The total hospitalization rate (number of
admissions diagnosed with HZ per 100,000
population), median length of stay (total length
of stay/total number of hospitalizations), mor-
tality rate (number of deaths at hospital per
100,000 population) and case-fatality rate
(number of deaths at hospital/number of hos-
pitalizations, expressed in percentage) were
calculated from the overall period 2016–2019 in
Spain for each (autonomous) region and for all
the comorbidities mentioned before. The
annual hospitalization rate in Spain was also
calculated per year. The total Spanish popula-
tion stratified by sex and age was used as the

denominator in each case; the rates were
adjusted by age. Finally, the total and average
costs per HZ hospitalization (total annual
cost/total number of hospitalizations per year,
in euros) were estimated.

All analyses were performed by sex and age
for complicated and uncomplicated HZ cases
(according to the ICD-10-CM codes). The fol-
lowing age groups were created:\50, 50–59,
60–69, 70–79 and C 80 years. For the analysis
performed by comorbidities, we decided to state
three groups (\ 65, 65–79 and C 80) based on
the recommendations for vaccination made by
the Spanish Ministry of Health.

The Statistical Package for Social Sciences
(SPSS/PASW, version 27) was used to perform
statistical analyses. For statistical comparison, a
p value of 0.05 was considered significant.
Poisson regression was used to compare hospi-
talization rates. Logistic regression was used to
analyze case fatality rates. Mean hospital stay
lengths were compared using ANOVA. The
patient information was anonymized and de-
identified prior to the analysis in compliance
with ethics guidelines. The study was performed
in accordance with the Helsinki Declaration
1964 and its later amendments. The Rey Juan
Carlos University Ethics Committee Board ruled
that no formal ethics approval was required for
this study.

RESULTS

A total of 27,642 cases of HZ were registered
during the period 2016–2019, of which 90%
were patients [ 50 years old and 45.8% were
individuals[ 80. Almost 52% of the cases were
found in women, and 59.9% were related to
complicated HZ (Table 1).

The hospitalization rate during the study
period was 17.74 hospitalizations per 100,000
inhabitants (CI 95% 17.53–17.95). This rate
increased significantly with age, reaching a
maximum in the population C 80 years (104.58
per 100,000 inhabitants). Significantly higher
rates were also observed among men in both
uncomplicated and complicated HZ. This can
be found in all age groups except for the total
group, which becomes significant when
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comparing age-adjusted rates The median
length of stay was 7 days (IQR 13–4), with no
differences by age or sex (Table 1).

During the study period, we observed a sig-
nificant increase in the hospitalization rates
over time in both complicated and uncompli-
cated HZ (Fig. 1).

The mortality rate was 1.2 deaths per
100,000 inhabitants (CI 95% 1.15–1.25), and
the case fatality rate was 6.75% (CI 95%

6.45–7.05). When compared by age and sex,
both rates were significantly higher with age
(reaching a maximum of 10.65 per 100,000 and
a 9.6% among patients C 80) and among men
when analyzing age-adjusted rates (Table 1).

Complicated HZ caused more hospitaliza-
tions than uncomplicated HZ. Complicated HZ
caused higher mortality and case fatality rates in
women C 80 and men of all ages, excluding the
group of 60–69 years (Table 1).

Figure 2 shows the hospitalization rate for
HZ in each autonomous region of Spain. La
Rioja has the highest hospitalization rate (30.81
per 100,000 inhabitants), followed by Paı́s
Vasco (26.55 per 100,000 population), Castilla y
León (25.86 per 100,000) and Madrid (25.24 per
100,000). Ceuta, Melilla and the Canary Islands
show the lowest hospitalization rates (5.65, 5.3
and 7.94 per 100,000 population, respectively).

Among the studied comorbidities, the most
common was solid tumors. We found a total of
3078 cases (11.14% of the total hospitaliza-
tions), of which 51.2% corresponded to com-
plicated HZ. The second most common one was

Fig. 1 Hospitalization rate related to HZ by age group in
Spain (2016–2019)

Fig. 2 Hospitalization rate related to herpes zoster in Spain
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hematologic tumors, with 1237 cases identified
(4.48% of the hospitalizations), of which 56.1%
were related to complicated HZ. All comorbidi-
ties were more frequent in men, except for RA.
Most of the cases of HSCT and HIV occurred in
patients\65. RA was more frequent in those
aged[65. Both solid and hematologic tumors
were more common in the 65- to 79-year-old
group. The total average length of hospital stay
was 7 days, and total in-hospital mortality was
1867 cases (6.75%), of which 58% were related
to complicated HZ. A significantly higher
number of deaths was observed in individu-
als C 80 years in all the groups, with no differ-
ences observed by sex (Table 2).

Hospitalizations for HZ were estimated to
generate a total cost of €142.953.128 and an
annual expenditure of €35,738,285 for the
healthcare system. The mean cost per patient
was €5172 (Table 3).

DISCUSSION

The main objective of our study was to describe
and analyze the burden of hospitalizations
related to HZ in Spain in a given period. We
identified [ 27,000 hospitalizations related to
HZ infection between 2016 and 2019. We also
found that the hospitalization rate was 17.74
per 100,000 population, which was slightly
higher than the rates previously reported in
Spain from 1998 to 2018 [8–11]. This increasing
trend is consistent with the results found by the
last review performed by the Ministry of Spain,
which states that the hospitalization rate related
to HZ has doubled within the past 20 years. In
Europe, the results varied from 18.16 hospital-
izations per 100,000 in Italy [12] to 24.8 hospi-
talizations per 100,000 population in Norway
[13]. Studies conducted in the USA and Japan
reported hospitalization rates of 9.92 and 17.8,
respectively [14, 15]. This variation could be
explained by inter-individual differences
between populations, different National Health
Systems, national databases and criteria for
hospitalization [16, 17].

When analyzing these results, it is important
to consider that several factors may have con-
tributed to this increase. On one hand, as has

been previously described, it can be attributed
to an increase in the mean age of the[ 85 year
group related to an increase in life expectancy.
As HZ incidence increases with age, a higher
hospitalization rate in this group can be
expected [11, 18]. Furthermore, this could also
be associated with an increase in the number of
hospitalizations for any cause in those aged[
75 years during the study period and with an
increase in the incidence of some immunosup-
pressive and chronic conditions, such as dia-
betes, chronic obstructive pulmonary disease
(COPD) and depression, which are described as
risk factors for HZ [3, 10, 11]. On the other
hand, as we considered hospitalizations related
to HZ in any diagnostic position, we could not
know whether the patient was hospitalized for
HZ or developed it during the hospital stay [11],
which could be a major limitation of our study.

Some differences have been observed
regarding the rate of hospitalization among
regions of Spain. They follow the same pattern
shown in previous studies. Thus, higher rates
were found in the north, whereas the Canary
Islands had the lowest rates. This has been
attributed to a lower seroprevalence of VZV
related to geographic characteristics [9]. Addi-
tionally, a younger population is found in the
Canary Islands in contrast to an older popula-
tion located in northern Spain [19]. We also
found an increase in hospitalizations over time
in almost all regions, which is consistent with
our total results [9, 19, 20].

As in similar studies, age was identified as the
main risk factor for HZ, with 90% of the hos-
pitalizations found in patients older than
50 years and 45.8% of them estimated in
patients over 80 years [2, 10]. This is thought to
be mainly related to the decrease in cell
immunity associated with age but also to the
higher incidence of comorbidities, polyphar-
macy and social-environmental changes asso-
ciated with elderly individuals, such as
institutionalization or lack of family or social
support [3, 21, 22].

Although female sex is described as an
independent risk factor for HZ [23], we found
that both hospitalization and mortality rates
were higher among men. This can be attributed
to a higher incidence of associated
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comorbidities (especially immunosuppression
conditions such as HIV or tumors) and a lower
average life expectancy in men [3]. When
reviewing the current literature, the same dis-
cordant results were found [3, 10, 24]. Similar
results were shown in the last study done in
Spain by the Ministry of Health [10], while a
study conducted by Esteban Vasallo et al.
identified higher rates in men except for
extreme ages [3], and other European studies
found higher rates of hospitalization and mor-
tality for females [24, 25].

Immunosuppression has been proven to be
highly associated with HZ, as it is identified in
almost one-third of patients [3, 9, 16]. When
analyzing those comorbidities in which vacci-
nation is recommended by the Ministry of
Health, they represented 22.7% of total hospi-
talizations, 6.75% of hospital mortality and
20% of the complicated total cases. As in other
studies, tumors were the most frequent comor-
bidity, and all comorbid illnesses were higher
among men [3, 9, 26]. Although immunosup-
pression conditions were found in patients of all
ages, most of the cases affected the 65–79-year-
old group, and higher mortality rates were
found in patients over 80 years for all
conditions.

MBDS is a feasible and sensitive way to study
the epidemiology of a disease, as it provides a
large representative sample size that gives great
statistical power to the study. However, it can
have some limitations due to its nature. First, as
we considered hospitalization related to HZ in
any diagnostic position, we could not identify
whether HZ was the main cause of the hospi-
talization. Second, as our aim was to focus on

the burden of hospitalizations, we chose to
analyze the number of hospitalizations and not
the number of patients so several hospitaliza-
tions could occur for the same patient. Potential
biases associated with the codification process
should also be considered, although a positive
predictive value of 89%–96% over an ICD9
diagnostic code of HZ [10] has been reported.
Furthermore, ICD10 has no code for either
‘‘hematologic tumors and solid tumors under-
going chemotherapy’’ or ‘‘rheumatoid arthritis
receiving anti JAK therapy,’’ so we included all
solid and hematologic tumors and AR cases.
Finally, the MBDS does not include useful data
on disease severity, microbiologic confirmation,
medication and other procedures or patients’
functional level and social situation. However,
HZ is an easily recognizable disease that can be
clearly diagnosed clinically, not resulting in an
overdiagnosis or infradiagnosis.

Therefore, we consider that immunocom-
promised patients of all ages would benefit from
vaccination with the new recombinant vaccine,
especially those older than 80 years. Other
common chronic conditions, such as diabetes
mellitus or chronic obstructive pulmonary dis-
ease (COPD), have also been described as risk
factors for HZ. Although we did not include
them in our study, they have been identified as
priority groups for immunization in the future
[3, 5]. On the other hand, immunocompro-
mised adults should never receive the live HZ
vaccine (Zostavax) because the vaccine virus
itself can cause disseminated viral infection and
even death [27].

Although HZ is not in general a life-threat-
ening disease, this condition primarily affects
individuals [ 80 years of age and is more
prevalent among men. This population has
underlying comorbitidies that may increase the
risk of mortality. However, even if the mortality
rate is low, HZ in a high-risk population may
reduce the patient’s health-related quality of life
[9, 10, 19, 26].

Regarding HZ vaccination, the positive
impact on epidemiologic indicators has been
seen in the reduction of HZ incidence in chil-
dren vaccinated against varicella [28]. Some
studies propose that this impact may be greater
among the elderly with high coverage

Table 3 Total and average costs per HZ total
hospitalization

Average
costs (€)

Total costs
(2016–2019)
(€)

Total
annual
cost (€)

Total 5172 142,953,138 35,738,285

Uncomplicated 5408 60,001,135 15,000,284

Complicated 5013 82,952,004 20,738,001
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(currently between 58 and 72% of the popula-
tion) [29, 30]. In Spain, it is estimated that 97%
of the child population is vaccinated against
varicella, but in the elderly this coverage
decreases to 57%. We should be aware of pre-
ventive measures to improve later outcomes
among the elderly population.

Furthermore, we have shown that our hos-
pitalization rates are higher than those previ-
ously reported in Spain, with almost 60% of
hospitalizations attributed to complicated HZ,
as already reported elsewhere (48.7–53%), esti-
mated at a cost of €35.7 million per year, which
would be higher if indirect costs were also
considered [3, 8]. Finally, regarding mortality, a
systematic review of HZ-associated mortality in
Europe reported that available data on HZ
mortality are too heterogeneous to for cross-
country comparisons [31].

As discussed above, the main limitation of
our study is that it was based on administrative
data (MBDS). Electronic health records allow for
greater availability of data collection, but as
long as databases such as the MBDS focus on
economic management, clinical relevance may
be limited. One of the aims of MBDS is to
facilitate clinical research, but the validity of
the dataset depends on the accuracy of clinical
discharge reports. If primary or secondary
diagnoses are incorrect, or incomplete, or some
clinical conditions are excluded, the reliability
of our dataset is not be guaranteed. We are
aware that there is some discrepancy between
correct and incorrect diagnoses recorded in the
MBDS, and this is an important limitation of
our study. Although a certain amount of mis-
classification errors is expected, the MBDS can
provide valid information and can be a useful
tool in epidemiologic studies [32, 33].

CONCLUSIONS

The burden of hospitalization related to herpes
zoster is still important in Spain, as it is higher
with age, among men and in immunocompro-
mised patients. We can conclude that the main
risk factors are aging and immunosuppression.
The results obtained regarding the epidemiol-
ogy of HZ in Spain are similar to those

previously found in national and international
literature. However, data on the epidemiology
of HZ are needed to evaluate the potential
impact of future vaccination. Finally, an inter-
esting future research line is more detailed
studies to assess its cost-effectiveness and its
impact on quality of life once the HZ vaccine is
introduced in a given national program.
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Matute-Cruz P, Gil-de-Miguel A. Hospitalizations
realted to herpes zoster infection in the Canary
Islands, Spain (2005–2014). BMC Infect Dis.
2017;17(1):586.

20. Morant-Talamante N, Diez-Domingo J, Martı́nez-
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Breva L. Herpes zoster surveillance using electronic
databases in the Valencian Community (Spain).
BMC Infect Dis. 2013;5(13):463.

21. Johnson RW, Alvarez-Pasquin MJ, Bijl M, Franco E,
Gaillat J, Clara JG, et al. Herpes zoster epidemiol-
ogy, management, and disease and economic bur-
den in Europe: a multidisciplinary perspective. Ther
Adv Vaccines. 2015;3(4):109–20.

22. JacksonLA,ReynoldsMA,HarpazR.Hospitalizations
to treat herpes zoster in older adults: causes and
validated rates. Clin Infect Dis. 2008;47(6):754–9.

23. Opstelten W, Van Essen GA, Schellevis F, Verheij
TJM, Moons KGM. Gender as an independent risk
factor for herpes zoster: a population-based
prospective study. Ann Epidemiol. 2006;16(9):
692–5.

24. Studahl M, Petzold M, Cassel T. Disease burden of
herpes zoster in Sweden–predominance in the

elderly and in women - a register based study. BMC
Infect Dis. 2013;12(13):586.

25. Gonzalez Chiappe S, Sarazin M, Turbelin C, Lasserre
A, Pelat C, Bonmarin I, et al. Herpes zoster: burden
of disease in France. Vaccine. 2010;28(50):7933–8.
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