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Abstract

Background: Herpes zoster (HZ), commonly known as shingles, is a reactivation of the
varicella-zoster virus that predominantly affects older adults and immunocompromised
individuals. Vaccination with the recombinant zoster vaccine (RZV) has proven effective
in preventing HZ and its complications in real-world scenarios, yet coverage remains
suboptimal in primary care settings. This study aims to analyse the demographic and
clinical characteristics of HZ-vaccinated patients in a primary care centre in Madrid, Spain,
in 2023 and to assess adherence to the vaccination schedule. Methods: A retrospective
descriptive analysis was conducted, including 1146 patients from a single primary care
centre who received at least one dose of RZV during the study period. Data were extracted
from medical records. Patient characteristics, including age, sex, and the presence of
comorbidities (e.g., diabetes, chronic obstructive pulmonary disease, hypertension, asthma),
were examined. Vaccine coverage was calculated for the new age cohorts introduced in the
year 2023. Comorbidity prevalence was also analysed by age and sex to determine patterns
in vaccination uptake. Results: The analysis revealed that 66% of vaccinated individuals
presented one or more of the analysed comorbidities. Adherence to the two-dose schedule
was 91.97%, and vaccine coverages were 46.56% in those born between 1943-1948 and
39.32% in the 1958 cohort. The findings underscore the need for targeted strategies to
raise disease awareness and improve HZ vaccination rates and adherence, particularly
among elderly individuals and those with comorbid conditions. Conclusions: This study
specifies the clinical characteristics of HZ-vaccinated patients in a primary care setting and
highlights the importance of enhanced vaccination awareness and adherence strategies to
reduce the burden of HZ among at-risk populations.
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1. Introduction

Herpes zoster (HZ), commonly known as shingles, is a disease caused by the reacti-
vation of the latent varicella-zoster virus (VZV) in individuals who have been previously
exposed to this pathogen [1]. VZV primary infection usually happens during childhood,
causing chickenpox, and is recognised by a vesicular eruption that extends all over the body
in the form of small vesicles [1]. After primary infection, VZV remains latent in sensory
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neurons in the dorsal root and trigeminal ganglia, and this infection subsequently induces
cellular immunity, which impedes reactivation of the virus [2].

HZ is characterised by the appearance of a painful rash and the subsequent formation
of vesicles, which normally dry approximately 10-14 days after their appearance. An
episode of HZ usually resolves after 4-6 weeks, but it is associated with a high probability
of developing complications [1,3]. The most common of these complications is postherpetic
neuralgia (PHN), which is defined as pain persisting for more than 3 months after the
appearance of the lesions [4]. Other complications range from ophthalmic to neurological
or cardiovascular effects [5].

The decline in cellular immunity against latent VZV appears to be responsible for
the reactivation of the virus and the subsequent appearance of HZ [6]. This explains the
increased risk that older adults and immunocompromised patients have of developing HZ,
since these populations usually suffer an impairment of their immune response [7-9].

The vulnerability of older adults to infections is partly caused by immunosenescence,
which is defined as an age-related decline in immune function [10]. This waning of the
immune function also explains the fact that vaccination usually has a lower efficacy in
older populations [10,11]. Immunosenescence affects mostly the adaptive immune system
in both the cellular and humoral response. The cellular response is weakened through a
decline in the overall number of naive T cells and through an accumulation of functional
defects in the available pool of naive T cells [10,11]. The number of naive B cells is also
diminished in elderly individuals, which might be a cause of the deficient response to
vaccination in this population [10,11].

Patients with comorbidities and chronic conditions, such as diabetes, rheumatoid
arthritis, cardiovascular diseases, asthma, chronic obstructive pulmonary disease (COPD)
or depression, have been shown to be at increased risk of developing HZ, and this additional
condition can have a severe impact on their quality of life [12,13]. As older adults are also
more prone to the development of comorbidities, this combination of factors makes them
particularly vulnerable to the development of HZ and its complications [9].

Several observational studies have reported a higher risk of myocardial infarction,
stroke and Guillain-Barré syndrome after a HZ episode [14-17]. The existence of underlying
comorbidities and chronic conditions has also been shown to increase the risk of developing
HZ. In the case of COPD, the risk of HZ has been shown to increase by 45% in patients
with COPD and by no less than 61% among patients with COPD receiving treatment with
inhaled corticosteroids (ICS) with respect to the non-COPD population [18]. Moreover,
patients with COPD who suffer an episode of HZ have a greater hospitalisation risk, a
greater average number of outpatient visits and overall greater utilisation of health care
resources [18]. Surprisingly, we found that the vaccination rate of patients with COPD
was significantly higher in individuals in the 50-64 years cohort than in patients of more
advanced age. This may indicate greater awareness of HZ and its complications in this age
group than in older patients, especially given that these patients are not generally included
in the systematic vaccination schedule financed by the Spanish Ministry of Health. Patients
with asthma are also at increased risk (36% increase in patients > 50) of developing HZ and
its complications [19].

Patients with diabetes are also at a greater risk of HZ infection, with the adjusted risk
rising by 20% among people with diabetes in comparison with the nondiabetic popula-
tion [20]. Interestingly, these studies also revealed that the relationships between HZ and
underlying comorbidities such as COPD, asthma or diabetes are bidirectional. Not only are
these patients at a greater risk of developing HZ, but an episode of HZ may also contribute
to a worsening of their underlying conditions, which usually results in a greater utilisation
of health care resources and a severe impact on their quality of life [18,20].
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HZ has been widely described as a disease that takes a heavy toll on both functionality
and quality of life and interferes with daily activities, sleep, and general mood, among
other factors [12]. Moreover, the global incidence of HZ is increasing as life expectancy
increases worldwide, and the number of older adults increases annually [21].

A systematic literature review estimated an annual incidence between 5.23 and
10.9 cases per 1000 person-years worldwide. Cumulative incidence was estimated to
be between 2.9 and 19.5 cases per 1000 people worldwide [21]. This study found that
globally, cumulative incidence and incidence rates are higher in females.

Between 2014 and 2018, the incidence of HZ in Spain was estimated to be 351.6/
100,000 inhabitants, with 625.5/100,000 in the population > 50 years old [22]. The inci-
dence rate increases with age, particularly in the 50-54 age group (a 41% increase over
the 4549 age group). With respect to hospitalisation rates (HR) due to HZ, there is also a
marked increase with age, especially from the 60—-64 years onwards, with a 50% increase
compared with younger cohorts [22]. In the immunocompromised population, the inci-
dence rate of HZ complications is estimated to be approximately 5 times higher than that
in the healthy population, which results in more frequent and severe HZ episodes and
therefore in greater utilisation of health care resources [7]. Previous studies have analysed
the burden of hospitalisation in Spain [23,24]. During the COVID-19 pandemic (2020-2021),
the hospitalisation rate (HR) was found to be 14.4 cases per 100,000 inhabitants, and the
mortality rate (MR) was 1.3 cases per 100,000 inhabitants. Notably, 92.3% of registered
hospitalisations were in patients >50 years old, and costs due to HZ disease hospitalisation
during the studied period were estimated at 100,433,904 € [24].

The standard treatment for the acute phase of an HZ infection is antiviral therapy,
which works by inhibiting viral replication [4,25]. In addition, different analgesic med-
ications should be administered depending on the intensity of pain [26,27]. The recom-
mended treatments for PHN-related pain include opioids, x,8-ligand antiepileptics (such
as gabapentin or pregabalin) and tricyclic antidepressants [26]. With respect to PHN pre-
vention, antiviral therapy appears to have some effectiveness if the treatment is initiated
within 72 h of the appearance of the rash [26]. However, the efficacy of antivirals in the
prevention of PHN is limited Vaccination currently seems to be the most effective strategy
for preventing HZ and PHN [26,28].

Currently, there is only one HZ vaccine marketed in Spain, an adjuvant recombinant
zoster vaccine (RZV, Shingrix, GlaxoSmithKline Biologics). This is a subunit vaccine with a
two-dose administration schedule [29]. In March 2021, the Interterritorial Council of the
National Health System (Consejo Interterritorial del Sistema Nacional de Salud, CISNS)
recommended systematic HZ vaccination with RZV for all adults turning 65 and 80 years,
with an instruction to progressively vaccinate those aged between 66 and 80 years [30].
Following national guidance, the region Madrid prioritised routine HZ vaccination with
recombinant zoster vaccine (RZV) for specific birth cohorts. In 2023 the publicly financed
cohorts were those born between 1943-1948 and those born in 1958. In addition, vaccination
is publicly financed for defined risk groups (transplant recipients, malignant hematologic
disease, solid tumours under chemotherapy, HIV infection, patients on JAK inhibitors,
patients under other immunomodulatory /immunosuppressive treatments, people who
have already suffered 2 or more previous episodes of HZ), in line with national recom-
mendations [30]. Outside these prioritised cohorts and risk groups, vaccination may be
recommended but not publicly financed, depending on regional implementation [31].

RZV has shown positive efficacy and safety data in two phase III clinical trials with
immunocompetent adults aged >50 years and >70 years [32,33]. In these clinical trials, the
efficacy of two RZV doses was above 89% for all age groups, and serious adverse events
occurred with similar frequencies in both the placebo group and the RZV group [32,33]. In
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addition, several studies have been published that demonstrate the effectiveness of RZV in
a real-world setting. In these real-world studies, RZV has been shown to be effective against
HZ oscillating between 70.1% and 86.7% and between 51.4% and 76% against PHN. These
studies included heterogeneous populations, such as older adults, immunocompromised
patients, patients with comorbidities and patients with autoimmune diseases, and the
administration did not necessarily follow the 0-2 month schedule [34-39]. RZV vaccination
has also been shown to have a positive effect on patients” quality of life. This is mainly due
to the high efficacy it has demonstrated, which prevents a significant number of patients
from experiencing the burden of HZ and complications such as PHN, which take a heavy
toll on daily life, especially in older adults and patients with underlying conditions [40].
Moreover, it has been demonstrated that in breakthrough cases of HZ in people who have
received the vaccine, patients are less likely to experience intense pain, and this pain tends
to be shorter in duration [40]. In addition, they also reported higher quality of life scores
and less interference in their daily life activities [40]. Vaccination against HZ has also
recently been associated with a decrease in the risk of developing dementia suggesting a
causal relationship between HZ infection and neuroinflammation, which may lead to a
neurodegenerative state [41,42].

A recent study assessing the public health impact of vaccinating adults > 50 years
with RZV in Spain revealed that RZV could prevent up to 1,533,353 HZ cases and
261,610 PHN episodes [43]. Moreover, it is estimated that systematic HZ vaccination
in adults > 50 years could prevent 71,156 hospitalisations and 3,500,492 primary care visits,
which would drastically reduce health care resource usage [43].

The objective of this study is to describe the profile of adults vaccinated against HZ in
a primary care centre in Madrid during 2023 and assess adherence to the two-dose RZV
schedule. The studied profile factors were selected based on prior associations with HZ risk
and vaccine targeting in guidance: age, sex, and comorbidities (diabetes, COPD, asthma,
hypertension, rheumatoid arthritis, depression, HIV, and prior HZ episode).

2. Materials and Methods

We conducted a retrospective descriptive analysis of patients vaccinated against herpes
zoster (HZ) in a single public primary care centre in Madrid from 1 January-31 December
2023. The centre’s assigned population comprising 20,828 patients, who receive medical
assistance beyond vaccination at this site. The total population numbers that belong to
this health centre, as well as the age distribution, were provided by the centre’s General
Direction. The centre’s population distribution by age group can be found on Table 1. In
our analysis, we included all adults in the assigned population who received >1 RZV dose
in 2023 at the centre (vaccinated cohort). The following variables were assessed: age, seXx,
and the presence of specific comorbidities known to increase HZ risk based on guidance
and literature: diabetes, asthma, COPD, HIV, rheumatoid arthritis, a previous episode of
HZ, hypertension, and depression. Diagnoses for these conditions correspond to medical
diagnoses from health care providers.

Table 1. Health centre population by age group.

Age

<2

2-3 4-6 7-13 14-49 50-64 65-79 >80 Total

Number

268

279 376 1046 9187 4229 3948 1495 20,828

Data were collected from computerised health records from patients obtained at the
primary care centre. Data were extracted taking into account demographic and clinical
information relevant to HZ. For coverage calculations (limited to programmed cohorts
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in 2023), we used counts of eligible persons (born 1943-1948 and 1958) as denominators.
Individuals whose first dose occurred after 30 October 2023 (i.e., within 8 weeks of year-end)
were excluded from coverage and completion-rate denominators. Categorical variables
were summarised as N (%). To identify differences in the clinical profile of vaccinated
patients, we compared the prevalence of each comorbidity between men and women, and
across age groups, using the Chi-squared test or Fisher’s exact test as appropriate. Vaccine
coverage rates were calculated for the eligible cohorts, with 95% confidence intervals
estimated using the binomial method. Statistical significance was set at p < 0.05. All
analyses were performed using SPSS 29.0 (IBM).

The health centre in which the study was conducted has a total of 15 consultation
rooms and is staffed with 12 general practitioners (GPs), 2.5 paediatricians, 10 nurses and
7 administrative staff.

3. Results

A total of 1146 patients were vaccinated against HZ in this health centre during the
12 months of the study period. A total of 870 patients received the full two-dose schedule,
and 276 received only the first dose by the end of the study, of which 76 had received it
more than 8 weeks prior to the end of the study. This translates to an adherence rate of
91.97% to the vaccination schedule during the analysed period. The distribution by sex of
the 1146 patients was 451 men (43.16%) and 695 women (56.84%).

3.1. Vaccinated Patients by Age Group

With the data of the total population of this health centre distributed by age group, we
determined the number of vaccinated patients in each of the age groups eligible for HZ
vaccination in this health centre in 2023, as shown in Table 2.

Table 2. Vaccinated population by age group during the study period.

Age Group Vaccinated Population
50-64 years 16
65-79 years 953
80 years or more 177
Total 1146

3.2. Vaccine Coverage

Vaccine coverage has been calculated for the new cohorts included in the year 2023 (in
Madrid, those individuals born in 1943-1948 and 1958). The results are shown in Table 3.

Table 3. Vaccine coverage in cohorts included in 2023.

Age Total Eligible Population = Vaccinated Population Coverage
65 206 87 39.32%
75-80 1351 629 46.56%

3.3. Comorbidities of Vaccinated Individuals by Age Group

The percentage of vaccinated individuals with one or more comorbidities was high
(66%) in the studied population. In some cases, the occurrence of comorbidities increases
with age. For example, the percentage of patients with type II diabetes increased from
15.95% in the 65-79 years group to 20.90% in the >80 years group. Another example is
hypertension, which affects 47.32% of individuals in the 65-79 years group and 55.37% in
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the >80 years group. However, the prevalence of previous episodes of HZ was very similar
among all age groups, as was the prevalence of depression. However, the populations
of the 50-64-year-old group and the >80-year-old group were much smaller than those
of the 65-79-year-old group. The prevalence of COPD was significantly greater in the
50-64-year group (12.50%) than in the 65-79-year group (4.09%) and the >80-year group
(4.52%). Figure 1 illustrates the prevalence of the different comorbidities distributed by

age groups.
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Figure 1. Prevalence of comorbidities in vaccinated patients by age group.

3.4. Comorbidities of Vaccinated Individuals by Sex

An analysis of the distribution of the different comorbidities in relation to the sex
of the individuals revealed that, even though female sex is listed as an independent risk
factor for HZ [7,44], we found that the HZ rates were very similar between the sexes and
were even slightly higher in men (7.07% vs. 5.52% in women). The prevalence of COPD
was significantly greater in men (6.26%) than in women (2.76%), as was the prevalence of
diabetes (22.22% in men vs. 12.12% in women). The prevalence of depression, however,
was greater in women (11.04%) than in men (5.25%). These findings are summarised in
Table 4 and Figure 2.

Table 4. Prevalence of comorbidities by sex.

Comorbidity Men Women Total
HZ 7.07% 5.52% 6.19%
COPD 6.26% 2.76% 4.27%
Asthma 3.23% 3.83% 3.57%
Diabetes 22.22% 12.12% 16.48%
Hypertension 51.52% 45.86% 48.30%
Depression 5.25% 11.04% 8.54%

Rheumatoid arthritis 0.40% 1.53% 1.05%
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Figure 2. Prevalence of comorbidities by sex.

4. Discussion

In this descriptive study, we analysed the average clinical profile of patients vaccinated
against herpes zoster in a primary care setting in 2023 in Spain and their adherence pattern
to the two-dose schedule. During the time of the study, we gathered data from 1146 patients
who had received the vaccine regarding their age, sex and presence of several comorbidities
associated with an increased risk of developing HZ (asthma, COPD, diabetes, hypertension,
rheumatoid arthritis, depression, and HIV). We found that nearly two-thirds (66%) of the
patients vaccinated against HZ in 2023 had at least one of these comorbidities. The coverage
rates for the full two-dose schedule in the cohorts included in 2023 were acceptable with
39.32% in the 65 years cohort and 46.56% in the 75-80 age group. The rate of adherence to the
two-dose schedule by the end of the study period was 91.97%. This is an interesting finding,
especially since completion of the full schedule is crucial to achieve long-term protection
against HZ and PHN. The completion of the full vaccination schedule is of particular
importance, since while vaccine effectiveness is high after the first dose is administered,
RWE studies have demonstrated that it sharply decreases 12 months after administration if
the second dose is not administered [39]. Coverage data are far from optimal and suggest
the need for better awareness campaigns aimed at those who are included in the eligible
population every year (i.e., those turning 65 and 75 years old). These coverage rates are
below what can be observed in relation to other adult vaccine-preventable diseases (VPDs)
in the region of Madrid. For instance, vaccination coverage against influenza in individuals
aged >65 during the seasons 2022-2023 and 2023-2024 was at around 70% according to
a report published by regional health authorities [45]. Regarding pneumococcal disease,
coverage in the cohort included in the year 2022 was 51.2% [45].

A 2025 report states that 88.5% of individuals vaccinated against HZ in Madrid have
been so in a primary care setting [31]. This finding highlights the key role that primary
care plays on vaccination and protecting the population from the burden of infectious
diseases. Therefore, medical education initiatives targeted towards primary care health
care providers (HCPs) about the risk of adult VPDs in general and HZ in particular, as well
as the value of adult immunisation as a part of healthy ageing.

Another strategy that has proven useful is the implementation of disease awareness
campaigns in primary care centres that may reach the general public so individuals in the
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recommended age cohorts may proactively seek to be vaccinated against HZ and other
adult VPDs. These strategies would undoubtedly contribute to an increase in coverage and
therefore to protect a larger number of patients from the burden associated with HZ and
its complications.

In the light of the findings of this study regarding the clinical profile of patients
vaccinated in primary care in Spain, it would be interesting to analyse the feasibility of
including people with certain chronic conditions (such as COPD, diabetes, depression or
people with 1 previous episode of HZ) in the publicly financed groups that may receive this
vaccine, as some scientific societies have suggested, given the increased risk these patients
have of suffering from an episode of HZ.

This study has certain limitations that should be acknowledged. The retrospective
design relies on the accuracy of medical records, which could lead to minor data omissions
or inaccuracies. Additionally, the study is limited by its local scope in a single primary
care centre, which may not reflect the demographic and clinical characteristics of patients
in other regions. The relatively small sample size further limits the generalisability of the
findings. Despite these limitations, the study provides valuable insights into vaccination
adherence and coverage in a real-world primary care setting, offering a strong founda-
tion for further research and public health interventions. Future studies should aim to
include both vaccinated and unvaccinated populations to better understand the drivers of
vaccination decisions in primary care settings.

5. Conclusions

The results from this study show that even though patients vaccinated against HZ
in a primary health care setting fit the clinical profile established by public health recom-
mendations, vaccine coverage is still not optimal. The achievement of greater vaccination
coverage is essential to avoid the burden of HZ and PHN on older adults, which can
have a severe impact on their quality of life as well as on their preexisting comorbidities.
Compliance with the two-dose schedule is also key to optimise protection in vaccinated
individuals. There is a need for implementation of public health interventions designed to
raise awareness about HZ and its complications among both health care professionals and
general public. While these results provide useful insights into adherence and coverage in
a local setting, further multicentre studies with larger populations are needed to confirm
these findings at a regional or national level.
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