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ABSTRACT

Introduction: The risk of herpes zoster (HZ)
increases with age. In countries with an ageing
population such as Mexico, a rise in the risk of
HZ and complications is expected. The goal of
this study was to provide an updated estimate of
the potential burden of HZ and associated
complications in Mexico.
Methods: A retrospective database study was
performed using data from the national
surveillance database of the Ministry of Health

(Secretarı́a de Salubridad y Asistencia/Dirección
General de Información en Salud). HZ cases and
associated complications were identified via the
International Classification of Diseases 10th
Revision codes. Emergency room (ER) visits,
hospitalizations, and deaths were extracted and
analyzed by age group and year. The observa-
tion period was between 2011 and 2020 for ER
visits and hospitalizations and between 2011
and 2019 for deaths. Cumulative incidence per
1000 people and case fatality rate were
estimated.
Results: During the observation period, 53,030
ER visits, 4172 hospitalizations, and 263 deaths
due to HZ were reported nationwide. The
cumulative incidence of HZ based on ER visits
was 1.04 per 1000 people aged C 50 years but
increased in older age groups (1.47 per 1000
people aged C 65 years). The most common
complications were neuralgia (10.9%), ocular
disease (7.0%), meningoencephalitis (2.9%),
and disseminated disease (3.1%).
Patients C 65 years accounted for 37% of hos-
pitalizations and 81% of deaths.
Conclusion: In Mexico, HZ and its complica-
tions impose a considerable burden on the
population and the healthcare system.
Prospective surveillance studies are required to
obtain an accurate picture of the current epi-
demiology of HZ in Mexico and to estimate the
benefits of future vaccination strategies against
HZ.
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PLAIN LANGUAGE SUMMARY

Herpes zoster (HZ), also called shingles, is a
disease typically characterized by a painful skin
rash. It affects mostly older adults and
immunocompromised populations. Approxi-
mately 30% of patients have complications
such as prolonged, severe pain; eye disease; or
disease affecting parts of the body other than
the skin. In this study, we analyzed national
passive surveillance data for HZ disease and
related complications in Mexico. Over the last
10 years (2011–2020), more than 50,000 cases
and 4000 hospitalizations have been observed.
In those, 263 people died, and most of the
deaths (81%) occurred in people aged 65 years
or older. Since the proportion of older people in
the Mexican population will increase over the
next decades, herpes zoster will probably
become more frequent and complicated. Vac-
cination against HZ could help protect the older
population against this serious disease.

Keywords: Herpes zoster incidence;
Retrospective database study; Healthcare
resource use; Mexico; Dynamic cubes; Older
adults

Key Summary Points

Updated estimates of the real burden of
disease of herpes zoster (HZ) in Mexico are
limited.

This retrospective analysis of national
surveillance data in Mexico showed that
older adults bear the highest burden of HZ
disease with patients aged C 65 years
accounting for 37% of hospitalizations
and 81% of deaths.

Available data indicate region-variable
reporting of HZ.

Considering HZ underreporting,
prospective surveillance studies are
needed to provide accurate estimates of
HZ incidence in Mexico.

INTRODUCTION

Primary infection with varicella zoster virus
(VZV) causes chickenpox and affects more than
90% of the population during childhood or
adolescence [1]. In tropical climates, a larger
proportion of individuals may contract chick-
enpox later in life, i.e., early adulthood. In
Mexico, the seroprevalence of VZV was 85.8%
in 2010 in people aged 1–95 years, based on
data from a cross-sectional study representative
of the entire population [2].

Herpes zoster (HZ) arises when latent VZV
reactivates from neurons in the trigeminal and
dorsal root ganglia. In the absence of endoge-
nous or exogenous boosting, VZV-specific cell-
based immunity wanes with age to a point
where T cell-mediated immunity is insufficient
to control VZV latency [3, 4]. Consequently, the
risk of HZ increases as a function of age with
approximately 68% of HZ cases occurring after
the age of 50 years [5, 6]. Reported annual HZ
incidence values range between 2.9 and 19.5
cases per 1000 people with a clear age-related
gradient [7]. In a recent systematic literature
review including Latin American and Caribbean
countries, the cumulative incidence ranged
between 3.2 and 34.2 cases per 1000 people [8].
In this review, in line with other reports, an
increase in the incidence of HZ was observed
after the age of 50 years. These findings
emphasize the impending rise in HZ incidence
and HZ-related healthcare resource use (HCRU)
due to an ever-ageing population [9].

From a pathophysiological perspective, VZV
replicates in neuronal cells upon reactivation,
before traveling anterograde along the neu-
roaxis to the skin area that is innervated by the
corresponding ganglion [10]. Inflammation in
the affected dermatome leads to blistering and
the development of a typical unilateral, painful
rash. However, development of skin lesions is
often preceded by prodromal pain, itching,
headache, and sometimes fever, which may
lead to wrong or delayed diagnosis [11, 12].
While the rash itself heals within 2–4 weeks,
several complications may occur that inflate the
burden of disease as well as direct and indirect
costs [13, 14]. The most frequently reported HZ-
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related complication occurring in approxi-
mately 20% of people is post-herpetic neuralgia
(PHN), defined as pain persisting beyond
3 months after the onset of rash [13, 15]. Other
complications include bacterial superinfection,
ophthalmologic involvement with severe
sequelae that may lead to vision loss, neuro-
logical complications such as meningoen-
cephalitis and stroke, and disseminated zoster
with more than one dermatome affected or
visceral disease including hepatitis, arthritis, or
myocarditis [10–13, 16]. The risk of HZ-related
complications increases with age with up to
35% of patients aged[ 65 years reporting
complications [13].

Demographic projections of the Mexican
population predict an increase in the median
age from 28 years in 2015 to 44 years in 2055.
By 2055, a third of the population will
be[ 60 years old [17]. This age shift may lead to
an increase in HZ incidence and associated
HCRU. To understand the impact of changing
HZ epidemiology on HCRU and associated costs
in Mexico, an accurate estimate of HZ disease
trends is needed. Few studies have reported HZ
incidence and HZ-related health impact. In a
retrospective study, Vazquez et al. analyzed data
from national surveillance and health system
databases [18]. Between 2000 and 2013, the
number of patients with HZ identified on the
basis of hospitalization discharge records was
7042; among these patients, most were
aged[65 years. Complications such as ocular
involvement, meningoencephalitis, and dis-
seminated HZ were reported in 7%, 5.4%, and
2.8% of patients, respectively. In addition, 11%
of patients were treated for HZ-related neural-
gia, and 5.4% had other complications [18].
More recent epidemiological data for HZ in
Mexico would be valuable to estimate trends in
HZ disease burden and to assess the potential
benefit of future preventive strategies.

The objective of this study was to provide a
updated picture of HZ disease epidemiology and
to describe the trends in the burden of disease
and associated complications of HZ in Mexico.

METHODS

This was a retrospective observational database
study covering the time period between 2011
and 2020. Since number of deaths for the year
2020 were not yet published at the time of the
analysis, only deaths between 2011 and 2019
were included in this study.

Data Sources

Information regarding HZ-related emergency
room (ER) visits, hospitalizations, and deaths
was retrieved from the national surveillance
database of the Ministry of Health (Secretarı́a de
Salubridad y Asistencia/Dirección General de
Información en Salud) accessed through the
cubos dinámicos (dynamic cubes) [19]. This
database covers all the public health system
institutions (including the social security insti-
tute), which represents around 90% of all the
health system in Mexico.

Dynamic cubes store data according to type
of information (e.g., births, deaths, hospital-
izations), supplemented by demographic and
clinical data. ER data (outpatient cases), hospi-
talizations, and clinically confirmed deaths due
to HZ were identified using International Clas-
sification of Diseases 10th Revision (ICD-10)
codes (Table 1). Patients with HZ who had a
primary diagnosis for death other than HZ were
not captured by this methodology.

Demographic data were obtained from the
National Institute for Statistics, Geography and
Informatics and the National Population
Council (Instituto Nacional de Estadı́stica,
Geografı́a e Informática/Consejo Nacional de
Población) [20].

Statistical Considerations

Descriptive statistical analyses were used to
describe HZ burden by year, sex, clinical diag-
nosis, state, and age group.

Cumulative incidence (CI) per 1000 people
was calculated according to the following
equation:
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Cumulative incidence� 1000

¼ Number of cases during time interval

Average population during time interval� 1000
:

For CI, the time interval refers to the total
study period from 2011 to 2020. The
denominator is the average yearly population
(of each respective age group) from 2011 to
2020. We averaged the population for the total
study period in order to adjust population
trends to calculate the cumulative incidence
for the 9-year period (and age-stratified).

Case fatality rate (CFR) was calculated
according to the following equation:

For CFR, both hospitalized cases and ambu-
latory cases were considered in the denomina-
tor because some inpatient cases are not linked
to the outpatient cases. Average length of stay

was estimated on the basis of aggregated data of
the number of hospitalizations and total length
of stay in patients aged C 15 years. Duration of
inpatient stay for children and adoles-
cents\15 years was not available. Since aggre-
gated data were associated with ICD-10 codes,
the average length of stay by HZ-related com-
plication category was calculated. Data by sex
for ER visits were not accessible, but a sex-
stratified analysis was carried out for ambula-
tory cases in the age groups C 15–64 years and
C 65 years.

Compliance with Ethics Guidelines

This noninterventional, retrospective study was
based on anonymized data extracted from
public sources. According to national regula-
tions, this study did not require informed con-
sent nor approval by ethics committee.

RESULTS

HZ Ambulatory Cases and Incidence

During the observation period, there were
53,030 ER visits, 4172 hospitalizations, and 263
deaths associated with HZ. HZ incidence was
similar for age groups between 1 and 49 years.
There was a marked increase in incidence in the
50–54 age group with approximately half of all
ER visits reported in people aged C 50 years;
however, the reported HZ incidence decreased
again in age groups C 75 years (Fig. 1). During
the observation period (2011–2020), the cumu-
lative incidence rate was 1.04, 1.47, and 1.91

cases per 1000 people in adults aged C 50 years,
C 65 years, and C 80 years, respectively. Inci-
dence rates per year per age group are shown in
Supplementary Material (SI) Fig. 1.

Table 1 HZ case definition based on ICD-10 codes

Outcomes Description ICD-
10

ER visit

Hospitalization

Death

HZ without complications B02.9

ER visit

Hospitalization

Death

Zoster encephalitis B02.0

Zoster meningitis B02.1

Zoster with other nervous

system involvement

B02.2

Zoster ocular disease B02.3

Disseminated zoster B02.7

Zoster with other complications B02.8

Post-herpetic neuralgia G53.0

ER emergency room, HZ herpes zoster, ICD-10 Interna-
tional Classification of Diseases 10th Revision

Case fatality rate ¼ Number of deaths

Number of hospitalized casesþNumber of ambulatory cases
:
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Reported HZ cases varied across regions with
the highest reports registered for Mexico State
(5274 HZ cases), Guanajuato (4804 HZ cases),
and Veracruz (4120 cases) (Fig. 2).

Overall, there were more ambulatory cases
registered for female patients than male
patients with an overall sex ratio of 1.2 (SI
Fig. 2A). Up to the year 2016, this trend was

even more pronounced, with a female to male
sex ratio ranging between 1.5 and 1.6 in people
aged C 15–64 years and between 1.2 and 1.3 in
people aged C 65 years (SI Fig. 2B). Thereafter,
the sex ratio was inverted with more male
patients receiving ambulatory treatment for HZ
(SI Fig. 2B).

Most ambulatory cases (88.7%) were for HZ
without complications (SI Fig. 3), and the
remaining diagnoses were ocular or eye disease
(2.7%), neuralgia (1.8%), disseminated disease
(1.4%), and 1.2% cases that developed PHN.

Hospitalizations and HZ-related
Complications

Among the 4172 HZ-related hospitalizations
reported, most occurred either in children and
adolescents or in people aged C 55 years
(Fig. 3). In terms of hospitalizations, 59%
occurred in adults aged C 50 years and 37% in
adults aged C 65 years.

Most hospitalizations (65.9%) were for HZ
without complications (Fig. 4a). The most fre-
quently reported HZ-related complications were
neuralgia (10.9%), eye disease (7.0%), menin-
goencephalitis (2.9%), and disseminated disease
(3.1%). The length of inpatient stays in patients

Fig. 1 Number of HZ cases by age group and by year. HZ herpes zoster, y years. Patients for whom age was not available
were not included in this figure (n = 47)

Fig. 2 HZ cases by region (2011–2020). HZ herpes
zoster. Map adapted from https://d-maps.com/pays.
php?num_pay=288&lang=en with permission
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aged C 15 years varied between 3.2 and 13 days
and the longest stays were observed for HZ-re-
lated encephalitis (13 days), followed by dis-
seminated HZ (6.4 days) and ophthalmologic
HZ (5.6 days) (SI Table 1).

Deaths

Of the 263 deaths due to HZ observed between
2011 and 2019, 81% occurred in people
aged C 65 years and most deaths (82.1%) were
not associated with any complication. Zoster
with other nervous system involvement
accounted for 7.2% of deaths, while ocular HZ,
zoster encephalitis, and zoster meningitis were
reported for 3.0%, 1.9%, and 0.4% of deaths
(Fig. 4b).

The number of deaths per year ranged
between 20 in 2017 and 2018 and 48 in 2012
without a visible trend over the years (SI Fig. 4).
The estimated case fatality rate was 0.46%.

DISCUSSION

In this retrospective database study, the number
of patients hospitalized for HZ was 4172 and
263 died from HZ during the observation

period; 37% of hospitalizations and 81% of
deaths occurred in adults aged C 65 years.

The increase in the burden of HZ in older age
groups reflects the well-known epidemiology of
HZ, which is characterized by a sudden increase
of HZ incidence in adults aged C 50 years
[6, 7, 11]. This increase can mostly be explained
by the age-related waning of cell-based immu-
nity [21]. Up to 2016, HZ-related ambulatory
cases were more common in female patients
than male patients, especially in the younger
age group (C 15–64 years). Previous studies
have identified gender as an independent risk
factor of HZ, with women being at higher risk of
developing HZ [22]. After 2017, we observed an
inversion of the sex ratio with more male
patients seeking ambulatory care compared
with female patients. There is no explanation
for this sudden change; active surveillance
studies might be useful to investigate the
impact of gender on the risk of HZ in the
Mexican population.

The incidence rates and nature of complica-
tions observed in the present study are in
agreement with a previous healthcare database
study conducted in Mexico, covering the time
period between 2000 and 2013 [18]. The main
complications reported in this previous study
included neuralgia in 11% of patients, eye
involvement in 7%, meningoencephalitis in

Fig. 3 Number of HZ-related hospitalizations by age group and by year. HZ herpes zoster, y years
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5.4%, and disseminated disease in 2.8% of
patients. In the present study, the most fre-
quently reported HZ-related complications in
hospitalized patients were neuralgia (10.9%)
and ophthalmologic disease (7.0%). Meningitis
and encephalitis due to zoster occurred in 1.0%
and 1.9% of patients, respectively, and dissem-
inated disease was reported in 3.1% of patients.
This suggests that the burden of disease
remained relatively stable during the last two
decades in Mexico. In a prospective, multicen-
ter cohort study in Mexico, Ortiz-Covarrubias
evaluated the impact of HZ on quality of life in
adults aged[50 years at different timepoints
during 6 months from the onset of rash [23].
After an initial decrease in pain (median EQ-
visual analogue scale score 63.8, corresponding

to moderate pain), pain increased progressively,
reaching greater than 80 (severe pain) at day 21.
Pain interfered with activities of daily living and
could lead to anxiety and depression. Indeed,
HZ has been identified as an independent risk
factor for developing major depression [24]. In a
pooled analysis of three prospective cohort
studies conducted in Brazil, Argentina, and
Mexico including 383 patients, PHN was
reported in 38.6% of patients, but the risk of
PHN increased with increasing age [25]. Direct
and indirect costs were significantly higher in
patients with PHN compared with those with-
out (direct costs $1227.67 vs $421.52 for
patients with/without PHN; indirect costs
$773.46 vs $446.20 for patients with/without
PHN). These data suggest that PHN, the most

Fig. 4 Distribution of diagnosis for a HZ-related hospi-
talizations (2011–2020) and b deaths (2011–2019). The
nomenclature of complications corresponds to ICD-10

codes. HZ herpes zoster, ICD-10 International Classifica-
tion of Diseases 10th Revision
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common complication of HZ, may become
more frequent as the proportion of older people
grows, further adding to the burden of HZ on
the healthcare system.

In Mexico, HZ is a non-notifiable disease,
meaning that reporting will depend on institu-
tional practice and local requirements. This
could lead to underreporting and regional
variations. Indeed, reported HZ frequency var-
ied significantly between regions, which sup-
ports the hypothesis of underreporting.
Regional variations in reported HZ incidence
were also noted in the previously published
healthcare database study conducted by Vaz-
quez et al. [18], with lowest HZ numbers
reported for the states of Aguascalientes, Baja
California Sur, Colima, Morelos, Nayarit, Quer-
étaro, Quintana Roo, and Tlaxcala. In the pre-
sent study, the lowest HZ reported cases were
observed for Querétaro, Baja California Sur,
Yucatan, and Coahuila. Because of the risk of
non-uniform reporting of HZ cases, comparison
of HZ incidence rates per region may be mis-
leading. Indeed, in the present study, the cal-
culated HZ cumulative incidence for adults
aged C 50 years was considerably lower com-
pared with cumulative incidence reported in
other countries and regions (0.74–1.91 cases per
1000 people vs 2.9–19.5 cases per 1000 people
[7]). Besides uncertainty due to potential
underreporting, other factors may influence the
observed HZ incidence rate: in the present
study, only HZ-related outpatient and inpatient
ER visits were considered if they were coded as
primary diagnosis. A secondary diagnosis of HZ
or related complications would not be captured
directly by the surveillance system; thus,
patients with comorbidities that developed HZ
were not entirely quantified. HZ episodes that
prompt people to visit their general practitioner
(GP), either in the private or public setting,
would not be captured by this methodology. In
the pooled analysis of three prospective studies
conducted in Brazil, Argentina, and Mexico,
79.1% of patients visited a GP, 48.8% went to
the ER, and 5.7% of patients were hospitalized
[25]. Based on these data, HZ incidence relying
on ER records only could miss approximately
50% of HZ cases. Even though healthcare-seek-
ing behavior may differ between countries,

observations in other regions of the world
confirm that omission of HZ-related GP visits
may lead to underestimation of HZ incidence
rates. In a retrospective study in Italy analyzing
hospitalization discharge records, a decrease in
HZ hospitalization rate was observed between
2003 and 2018 [26]. The authors hypothesized
that changes in hospitalization criteria, direct-
ing people towards primary healthcare, may
have led to this decrease. Prospective studies
conducted in Spain and Germany, including GP
offices and primary care centers, showed low
hospitalization rates, suggesting that in these
countries, a significant proportion of patients
with HZ are treated in the outpatient setting
[27, 28].

Some limitations of this study are inherent
because of the nature of a passive surveillance
system, particularly for non-mandatory notifi-
able diseases. As discussed above, factors like
underreporting, misdiagnosis, and under-ascer-
tainment (cases not seeking healthcare [29]) add
a degree of underestimation when attempting
to estimate a ‘‘true’’ population-wide incidence
and mortality of HZ. However, these surveil-
lance data sources are often the most reliable
and complete databases for most national ret-
rospective disease evaluations. To improve
understanding of the HZ-related healthcare
burden in Mexico, prospective surveillance
studies are needed to collect incidence of HZ
and associated HCRU in both the hospital and
the GP setting.

Despite the uncertainty regarding HZ inci-
dence rate in Mexico, our study highlights that
HZ remains a concern, especially in the older
population, which bears the largest disease
burden in terms of complications and deaths.
Demographic projections taking into account
the longer life expectancy of the Mexican pop-
ulation predict an increase in median age and in
the proportion of people aged[ 60 years, with
more than 30% belonging to this category by
2055 [17, 18]. Prospective studies including
both primary and secondary healthcare may be
informative to obtain a more realistic picture of
the burden of HZ and HCRU pattern in Mexico.
Vaccination programs against HZ could protect
older age groups effectively and reduce the
burden of disease associated with HZ, which is
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of particular interest in the context of a demo-
graphic shift towards older age groups.

CONCLUSION

The burden of disease due to HZ and associated
HCRU is highest in older age groups. Active
surveillance studies are needed to obtain an
accurate estimate of the HZ incidence in Mexico
and evaluate the potential impact of HZ in an
ageing population. Prevention of HZ through
vaccination may be an approach to reduce the
burden of disease and HCRU, as it could prevent
ER visits, hospitalizations, and HZ-related
complications.
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