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Review Article

Vaccines in cardiology, an underutilized strategy to reduce the residual 
cardiovascular risk
Sebastián García-Zamora 1,2a, Laura Pulido 3,4b

Cardiovascular diseases stand as the leading cause of mortality among adults globally. For decades, 
comprehensive evidence has underscored the correlation between infections, particularly those 
involving the respiratory system, and an elevated risk of cardiovascular and cerebrovascular events, as 
well as all-cause mortality. The mechanisms through which infections heighten cardiovascular events 
are intricate, encompassing immune system activation, systemic inflammation, hypercoagulable states, 
sympathetic system activation, and increased myocardial oxygen demand. Respiratory infections further 
contribute hypoxemia to this complex interplay. These mechanisms intertwine, giving rise to endothelial 
dysfunction, plaque ruptures, myocardial depression, and heart failure. They can either instigate de novo 
cardiovascular events or exacerbate pre-existing conditions. Compelling evidence supports the safety of 
influenza, pneumococcal, herpes zoster, COVID-19 and respiratory syncytial virus vaccines in individuals 
with cardiovascular risk factors or established cardiovascular disease. Notably, the influenza vaccine 
has demonstrated safety even when administered during the acute phase of a myocardial infarction in 
individuals undergoing angioplasty. Beyond safety, these vaccinations significantly reduce the incidence 
of cardiovascular events in individuals with an augmented cardiovascular risk. Nevertheless, vaccination 
rates remain markedly suboptimal. This manuscript delves into the intricate relationship between 
infections and cardiovascular events. Additionally, we highlight the role of vaccinations as a tool to 
mitigate these occurrences and reduce residual cardiovascular risk. Finally, we emphasize the imperative 
need to optimize vaccination rates among individuals with heart diseases.

Keywords: Vaccines; Influenza; Pneumonia, Pneumococcal; Herpes Zoster; COVID-19; Respiratory 
Syncytial Virus, Human; Prevention (Source: MeSH-NLM)

Introduction

Cardiovascular diseases are currently the leading cause of death worldwide, both in developed and 

developing countries (1,2). Latin America is no exception, and available data suggest that cardiovascular 

diseases result in nearly double the number of deaths compared to all neoplasms combined. The shift 

from infectious to non-communicable diseases has been termed “epidemiological transition”, intensifying 

efforts to reduce the burden of these diseases (3).

Thus, despite advances in the treatment of individuals in primary and secondary prevention, a 

significant number of them continue to experience major cardiovascular events or death. The occurrence 

of cardiovascular events, despite receiving appropriate preventive treatment according to the clinical 

context, has been termed “residual cardiovascular risk” and is associated with the presence of various 

inflammatory states, including infections (4). In this review, we will analyze the role of infections as triggers 

for cardiovascular events and the role of immunizations in preventing the occurrence of these events.

https://orcid.org/0000-0001-6846-0247
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Figure 1. Schematic representation of the relationship between infections and cardiovascular events: it is 
observed that different mechanisms intervene to trigger an event, and at the same time, similar mechanisms 
can precipitate different events, according to the individual susceptibility of each subject.
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Infections and cardiovascular events

For several decades, it has been documented that acute 

infections are associated with a transient increase in 

cardiovascular and cerebrovascular events (2,5,6). The mechanisms 

by which these phenomena occur are varied, and include 

the activation of the immune system, resulting in systemic 

inflammation, generation of a hypercoagulable state, activation 

of the sympathetic system, and increased myocardial oxygen 

demand (2) (Figure 1). These interrelated mechanisms lead to 

endothelial dysfunction, plaque events, and/or myocardial 

depression and heart failure. Additionally, in some cases, direct 

myocardial damage (myocarditis) occurs, and in respiratory 

infections, hypoxaemia may also co-exist with a consequent 

reduction in oxygen supply to the tissues (2).

Regardless of the underlying mechanisms, infections 

precipitate vascular events, both de novo, in people with no 

previous history, and acute events exacerbating the underlying 

conditions of those with pre-existing pathologies (7). This led to 

explore the use of antimicrobials in patients with cardiovascular 

disease to prevent new events. However, a recent systematic 

review and meta-analysis including 38 clinical trials with 26,638 

participants concluded that there is no evidence to support this 

use for cardiovascular prevention (8). In fact, this review suggests 

that the use of macrolides and quinolones in cardiovascular 

prevention could be harmful.

On the other hand, vaccines are strategies with proven 

efficacy in reducing infectious diseases, especially their most 

severe forms. As a result, the role of immunizations in reducing 

cardiovascular events has garnered interest in recent years (2).

Influenza vaccine

There are four types of influenza viruses: A, B, C, and D; of 

these, only influenza A and B viruses have clinical relevance 

in humans. Influenza A viruses are subdivided based on 

two surface proteins (H and N), with over 130 subtypes. 

Influenza B viruses are subdivided into two lineages: Victoria 

and Yamagata, with multiple subgroups (formally termed 

“subclades”). Different influenza viruses typically cause annual 

epidemics, usually during the winter season (between April 

and October in the southern hemisphere), although viral 

circulation occurs throughout the year. For years, it has been 

documented that concurrently with the increase in influenza 

cases (“peaks”) during the winter months, there is also an 

exponential increase in cardiovascular events, mainly acute 

myocardial infarction and stroke (6,9,10). Although vaccination 

is an effective strategy to prevent severe forms and 

complications of influenza, vaccination rates are suboptimal in 

several regions of the world (11). In Latin America, some studies 

show that more than half of the individuals eligible for the 

influenza vaccine remain unvaccinated (12,13).
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Reduction of cardiovascular events with influenza vaccine

Due to the relationship between infections, inflammation, and 

cardiovascular events, several studies have evaluated the role of 

the influenza vaccine in reducing these events (5,6,8,14). One of the 

pioneering studies was the FLUVACS trial conducted in Argentina, 

which was a randomized, single-center study. It observed that, 

after 1 year of follow-up, patients vaccinated after a coronary 

event or planned revascularization had lower mortality and 

cardiovascular events (14). These observations were confirmed 

by a meta-analysis of clinical trials, which found that influenza 

vaccination resulted in a 36% reduction in major cardiovascular 

events (relative risk [RR] = 0.64, 95% confidence interval [CI]: 0.48-

0.86; p=0.003) in individuals at high cardiovascular risk (15).

A new systematic review and meta-analysis was published in 

2021, which included not only clinical trials but also observational 

studies (16). The authors found that influenza vaccination in patients 

at high cardiovascular risk or with established cardiovascular disease 

reduced overall mortality (RR = 0.75, 95% CI: 0.60-0.93; p=0.001), 

cardiovascular mortality (RR = 0.82, 95% CI: 0.80-0.84; p<0.001), and 

major cardiovascular events (RR = 0.87, 95% CI: 0.80-0.94; p<0.001) (16).

In the same year, the results of the IAMI clinical trial were 

reported, a randomized, double-blind study which enrolled 

participants during the acute phase of acute coronary syndrome 

or high-risk angioplasty. Participants were vaccinated between 24 

hours before and 48 hours after the hemodynamic procedure (17). The 

group that received the influenza vaccine experienced lower overall 

mortality (hazard ratio [HR] = 0.59, 95% CI: 0.39-0.89; p=0.001) and 

cardiovascular mortality (HR = 0.59, 95% CI: 0.39-0.90; p=0.014) at 12 

months of follow-up, without an increase in total adverse events (AE) 

or serious AEs, despite antiplatelet and anticoagulant therapy (17).

Groups at risk and populations that should be vaccinated

The groups at highest risk for influenza complications are:

- The extremes of life: people aged 65 years and older, and 

children aged 6 months to 5 years, even in the absence of 

comorbidities, are more likely to suffer from severe forms of 

the disease.

- People aged 5 to 64 years, but with risk factors or comorbidities 

(Table 1).

However, since influenza vaccines are highly safe interventions, 

the United States, following the H1N1 influenza epidemic, 

simplified its vaccination schedule, urging that all persons 

older than 6 months be vaccinated annually (18). This strategy 

has the additional benefit of reducing viral circulation (19). In 

other countries, primarily due to cost and accessibility issues, 

recommendations focus on prioritizing the most vulnerable 

populations (2,19).

In simplified terms, all cardiovascular diseases constitute a 

risk factor that requires annual influenza vaccination regardless 

of age, except for isolated hypertension (2,18). At the same time, 

it is worth emphasizing that all healthcare workers should be 

vaccinated annually.

Heart diseases
-   Heart failure*, coronary artery disease with or without revascularization, valve replacement, moderate or severe valve disease, pulmonary 

hypertension, heart transplantation.
-  Congenital heart diseases of any severity.

Common comorbidities in cardiology
-   Diabetes of any type, chronic respiratory diseases (COPD and asthma of any severity), pregnant women in any trimester of gestation and 

postpartum women until discharge from maternity (maximum 10 days), obese individuals with a body mass index ≥40 kg/m2, chronic 
kidney disease on dialysis or with expectations of initiating dialysis in the next six months, nephrotic syndrome, chronic liver disease 
(including cirrhosis), solid organ neoplasms under treatment, and transplant recipients of any organ.

-   Any person working in healthcare institutions
Others

-   Various entities: diaphragmatic hernia, individuals with tracheostomies, severe malnutrition, functional or anatomical asplenia (including 
sickle cell anemia), developmental delay in individuals under 18 years old, neuromuscular diseases with respiratory involvement, and 
severe congenital malformations. Additionally, household contacts of oncohematological patients or premature infants weighing less 
than 1500 g.

- Congenital or acquired immunodeficiencies (both oncohematological and non-oncohematological), infection by the human 
immunodeficiency virus (HIV), use of immunosuppressive medication (such as methotrexate, azathioprine or biologic drugs), or use of 
corticosteroids in high doses for more than 14 days. Chronic treatment with acetylsalicylic acid in children under 18 years of age.

Table 1. Summary of comorbidities and conditions that increase the risk of severe forms and complications of influenza 
infection, from an eminently cardiologic perspective (adapted from references 2 and 18). Persons with these conditions are 
indicated for annual influenza vaccination

*Regardless of ejection fraction.
COPD: chronic obstructive pulmonary disease.
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Influenza vaccination schedule

Influenza viruses have a high capacity to modify the antigenic 

components of their surface structure. Thus, the strains circulating 

annually change, and sometimes even more than one strain 

circulates in the same season. This explains the need for annual 

influenza vaccination (2,18,19).

Traditionally, it has been suggested that the vaccine 

should be administered at the end of summer or early autumn 

(between March and April in the southern hemisphere), as 

seroprotection is achieved 2-3 weeks after vaccination, thus 

generating an adequate antibody levels prior to the onset of 

months with high viral circulation. However, it should be noted 

that viral circulation occurs throughout the year, particularly 

in tropical climates (20). Additionally, there are often early or 

delayed increases in influenza cases, or even multiple “peaks” 

in a year (20). Because of this, and given the reduction in major 

cardiovascular events and death with vaccination, the best 

strategy is to administer the vaccine whenever contact with a 

high-risk person occurs, if they have not been vaccinated the 

previous year, or during the current season (17). Furthermore, in 

areas with marked seasonality, it is reasonable to administer a 

new dose of influenza vaccine prior to the onset of high viral 

circulation if the last dose of the vaccine was received more than 

6 months ago.

An aspect worth highlighting is that, despite variations in 

viral strains, influenza vaccines have proven to be effective even 

when there is not complete correlation with circulating strains (21).

Available vaccines and their implications

Globally, influenza vaccines can be trivalent (containing 
two different strains of influenza A and one lineage of 
influenza B virus) or quadrivalent (containing two strains 
of influenza A and two lineages of influenza B) (18,19). Over 
a decade ago, it was documented that older people have 
a decreased immune response to various pathogens, a 
phenomenon termed “immunosenescence” (2,22). More 
recently, it has been observed that, in parallel, older 
individuals experience a state of persistent inflammation, 
known as inflammaging, which also negatively influences 
the immune response.

To try to compensate for this reduced immune response to 

both pathogens and vaccination, enhanced influenza vaccines 

have been developed: adjuvanted vaccines (using MF59 adjuvant, 

an oil-in-water emulsion) and high-dose vaccines (containing 60 

μg of each viral antigen, rather than 15 μg). Enhanced vaccines 

have been shown to be superior to standard vaccines, both in 

generating antibodies and in preventing hospitalizations (19,23-25), 

making them the recommended strategies in people aged 65 

years or older, or in higher-risk populations (18,19) (Table 1). So far, all 

improved vaccines have demonstrated similar benefits in reducing 

clinically significant events (18,25,26).

Practical aspects of influenza vaccination

- It can be administered simultaneously with other vaccines, 

but should be given at different sites. 

- In anticoagulated individuals, it should be administered in the 

deltoid region; there is no benefit to using the intramuscular 

or deep subcutaneous route, and the preferred route should 

be the one with which the operator is most experienced (2). 

Prolonged compression (approximately two minutes) should 

be applied to ensure hemostasis.

- In anticoagulated individuals using vitamin K antagonists, 

it should be confirmed that they are within the therapeutic 

range, ideally with an International normalized ratio (INR) 

<2.5. For those using direct oral anticoagulants, one dose can 

be omitted (2).

- It is an inactivated (killed) vaccine, meaning that the viruses 

do not replicate in the body. Therefore, it can be administered 

to immunocompromised patients.

- Mild conditions such as colds, rhinitis, diarrhoea or the use of 

antibiotics are not a contraindication to receiving the vaccine.

- Only 0.2% of adults and 1.3% of children are allergic to egg (2,18), 

and there is one case of anaphylaxis for every million vaccine doses 

administered (27). Therefore, most people can be vaccinated, even 

with a documented egg allergy (2,18). 

- Contraindications are rare and include a history of 

anaphylactic reaction to the vaccine or any of its components, 

or a history of Guillain-Barré syndrome within six weeks of 

vaccination (having ruled out other aetiologies of Guillain-

Barré syndrome).

Pneumococcal vaccine

Pneumococcal infections are the leading cause of death from 

vaccine-preventable diseases worldwide (28). Streptococcus 

pneumoniae (pneumococcus) is responsible for multiple 

infectious conditions, in addition to pneumonia, other serious 

conditions such as meningitis or endocarditis (2). Approximately 

one out of every four community-acquired pneumonias is caused 

by pneumococcus. Although there is specific antibiotic treatment 

available, its lethality has not changed in recent decades (19).

This disease has a bimodal distribution, affecting mainly 

young children due to the immaturity of their immune system, 

and older adults due to immunosenescence (2,19,22). In addition 

to pneumonia, other serious conditions such as meningitis or 

endocarditis can occur (2).
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Available vaccines, their indications and implications

Currently, there are three vaccines available for clinical use:

- 23-valent polysaccharide vaccine (PPSV23).

- 13-valent conjugate vaccine (PCV13).

- 20-valent conjugate vaccine (PCV20): recently approved by 

the United States Food and Drug Administration (FDA) and 

available in few countries (29).

The three vaccines are composed of purified surface 

polysaccharides from different pneumococcal serotypes and 

the number in their name indicates the number of serotypes 

they contain. The serotypes contained in the PCV13 and PPSV23 

vaccines are complementary, and while their immunogenicity 

differs, sequential vaccination with both has been shown to 

be superior to the use of each vaccine separately (2,19,30,31). The 

vaccination indications are very similar to those of the influenza 

vaccine (Table 2). If possible, initial vaccination with PCV13 is 

preferred, followed by PPSV23, 12 months after the first dose 

(Figure 2, scheme A). In individuals who have previously received 

one or more doses of PPSV23, the schedule should be completed 

with PCV13 at least 12 months after the last dose administered 

(Figure 2, scheme B).

For individuals vaccinated due to risk factors or comorbidities, 

a booster dose of PPSV23 should be administered after turning 

65 years old, and when 5 or more years have elapsed since the 

last dose of this vaccine. Patients at very high risk for invasive 

pneumococcal disease, such as heart transplant recipients, due 

to the lower immune response induced by the PPSV23 vaccine, 

should receive an additional dose of this vaccine (Figure 3). With 

the arrival of the PCV20 vaccine, it is expected that this schedule 

will be simplified, and that individuals at risk will only need to 

receive a single dose of this vaccine (19).

Reduction of cardiovascular events with the pneumococcal 

vaccine

There are no clinical trials available that have assessed the 

impact of this intervention on cardiovascular events. A 

meta-analysis that included seven observational studies 

with 163,756 participants showed that in adults with 

established cardiovascular disease or high cardiovascular risk, 

pneumococcal vaccination reduced all-cause mortality (HR 

= 0.78, 95% CI: 0.73-0.83; p <0.001), with low heterogeneity 

among studies (I2 = 32%) (32).

Practical aspects of pneumococcal vaccination

- It can be administered simultaneously with the influenza 

vaccine and other vaccines recommended for adults (2,19). 

- Precautions in individuals on anticoagulants are similar to 

those used for the influenza vaccine.

- As with influenza vaccine, mild infectious conditions do not 

represent a contraindication for vaccination (2).

- Similar to the influenza vaccine, the only contraindication 

for the pneumococcal vaccine is a history of anaphylactic 

reaction.

Herpes Zoster (shingles) vaccine

Herpes zoster (HZ) is a neurocutaneous disease caused by the 

reactivation of the primary infection by the varicella-zoster 

virus (VZV) (33). Chickenpox is a highly prevalent condition 

worldwide; thus, it is estimated that more than 90% of the 

world’s population over the age of 50 has experienced it at 

some point, either symptomatically or asymptomatically. 

Immunity against HZ is acquired for the first time innately 

upon contracting the infection (primary infection), and 

Indication for both vaccines

- Heart failure*, coronary artery disease with or without revascularization, valve replacement, 
moderate or severe valve disease, pulmonary hypertension, heart transplantation.
- Congenital heart disease of any severity.
- Individuals aged 65 years and older, regardless of comorbidities.
- Comorbidities: mostly the same as for influenza vaccine (see below).

Exclusive indications for 
pneumococcal vaccine

- Active smoking of at least 15 pack-years, or former smokers of at least 10 pack-years if they 
quit within the last 10 years (29).
- History of invasive pneumococcal disease.
- Alcoholism.
- Cochlear implants and cerebrospinal fluid leaks.

Exclusive indications for influenza 
vaccine

- Healthcare personnel
- Obese individuals with a body mass index ≥40 kg/m²

Table 2. Similarities and differences in the indications for pneumococcal and influenza vaccination from a cardiological perspective

*Regardless of ejection fraction
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Figure 3. Pneumococcal vaccination schedule in individuals at very high risk for invasive pneumococcal in-
fection, such as heart (or any organ) transplant recipients.

PPSV23: 23-valent polysaccharide vaccine, PCV13: 13-valent conjugate vaccine.

Figure 2. Sequential vaccination schedule with pneumococcal vaccines in high-risk individuals.

PPSV23: 23-valent polysaccharide vaccine, PCV 13: 13-valent conjugate vaccine.

A) Never vaccinated

1° PCV 13

12 months

12 months

B) Received polysaccharide vaccine

>5years

>5years
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2° PPSV23
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*Only applies to patients who received the first booster before 60 years old.

2º PPSV23
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PPSV23
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subsequent exposures maintain this immunity (33) (Figure 3). 

However, immunity begins to decline with age, due to 

immunosenescence, or when individuals develop other 

pathologies or comorbidities that alter it (22,34). The process of 

immunosenescence begins around the age of 50, where the 

incidence of the disease is around 2-4.6 cases per 1000 person-

years, and increases to 10-12.8 cases per 1000 person-years in 

octogenarians. Thus, globally, it has been estimated that up 

to 1 in every 3 individuals between the ages of 50 and 90 will 

experience an episode of HZ (34). However, there are conditions 

that increase the risk of developing HZ at younger ages (Table 3).

Herpes Zoster (Shingles) and Cardiovascular Events

Beyond the inconveniences associated with the acute 

development of HZ, the main problem of this condition relates 

to its long-term complications. Among these, the principal 

and most frequent is postherpetic neuralgia, which can affect 

up to 30% of individuals with HZ (35). The pain of postherpetic 

neuralgia is often severe, sometimes disabling, and can persist 

from weeks or months to years after the HZ episode. It has also 

been observed that after an episode of HZ, cardiovascular and 

cerebrovascular events increase, as well as ophthalmic and 

neurological complications (34-36) (Figure 4).
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As with other infections, when VZV reactivates it generates 

an inflammatory phenomenon that can trigger endothelial 

dysfunction, thus favoring and explaining the occurrence of vascular 

complications (36). Among these, HZ has been associated with:

- Stroke: the increased risk during the first week post-HZ showed 

an adjusted incidence of 2.37 (95% CI: 2.17–2.59; p<0.05). This 

risk gradually decreased in the following weeks, reaching 1.55 

(95% CI: 1.46–1.65; p<0.05) during the fourth week post-event 

(37). However, some publications indicate that the risk remains 

elevated for approximately 1 year after an HZ event (36,37). 

Additionally, younger patients and those with ophthalmic HZ 

appear to have a higher risk of developing stroke (38).

- Acute myocardial infarction: during the first week following 

an HZ the adjusted incidence was 1.68 (95% CI: 1.47-1.92; 

p<0.05), a risk that gradually decreased after 4 weeks to 

1.34 (95% CI: 0.98-1.82) (37,39).

- Heart Failure: in a registry from South Korea, individuals who 

experienced severe cases of HZ requiring hospitalization 

had an increased risk of heart failure (HR = 2.03, 95% CI: 

1.62-2.56; p<0.05) (39).

Comorbidities

- Heart failure in functional class III-IV
- Pulmonary hypertension
- Diabetes
- Chronic obstructive pulmonary disease (COPD) and bronchial asthma
- Chronic kidney disease, especially patients on dialysis
- Cardiac transplantation
- Cancer patients
- Human Immunodeficiency Virus (HIV)
- Other comorbidities: depression, chronic liver disease, alcoholism, connective tissue diseases, bone marrow or 

other organ transplantation.

Immunosuppression and biologic drugs

- Pharmacological: chronic use of corticosteroids, use of monoclonal antibodies, etc.
- Non-pharmacological: splenectomized patients.

Table 3. Comorbidities and risk factors for herpes zoster reactivation in adults

Figure 4. Schematic description of the acquisition of natural immunity against varicella-zoster virus (VZV), and the loss of 
this immunity with age or the presence of comorbidities [Adapted from reference (33)].
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Figure 5. Schematic of complications following a herpes-zoster event and their approximate frequency in immunocompe-
tent adults (Adapted from reference: 35)

HZ: herpes-zoster - PHN: postherpetic neuralgia.

Approximately 10% of ≥50-year-old patients with HZ experience ≥1 complication other than PHN
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As a result, some studies have explored the role of prescribing 

antiviral drugs to reduce the risk of ischemic events following 

the development of HZ, a strategy that has not shown 

effectiveness so far (37).

Vaccines to prevent HZ (Shingles)

In 2006, the first vaccine against HZ (Zostavax®) was approved, 

which proved to be an intervention with a good safety profile. 

However, its main limitations were:

- It is a vaccine with live attenuated virus, which means it cannot 

be administered to severely immunosuppressed populations 

(such as transplant recipients), which simultaneously 

constitutes a condition with a high risk of developing HZ.

- Its efficacy was moderate (51.3% reduction of HZ), with lower 

response in elderly people.

In 2017, the FDA approved the recombinant HZ vaccine 

(Shingrix®), which contains an antigen and an adjuvant, 

overcoming the problems of its predecessor: since it does 

not contain live attenuated virus, it has no restrictions due 

to comorbidities leading to severe immunosuppression. 

Additionally, the recombinant vaccine showed very high efficacy 

in preventing the development HZ in individuals over 50 years 

old (HR = 97.2%, 95% CI: 93.7%-99.0%; p<0.001), being also highly 

effective in those over 70 years old (HR = 89.8%, 95% CI: 84.2%-

93.7%; p<0.001). Similarly, the efficacy in preventing postherpetic 

neuralgia was very high in both age groups: 91.2% (95% CI: 

75.9%-97.7%; p<0.05) in individuals over 50 years old, and 88.8% 

(95% CI: 68.7%-97.1%; p<0.05) in those over 70 years old.

Recently, the 10-year follow-up data of patients included 

in the initial studies of the vaccine (ZOE-50 and ZOE-70) were 

released (40,41), demonstrating persistent serological efficacy (both 

cellular and humoral immunity) as well as clinical efficacy (42). 

Regarding AEs of the recombinant vaccine, these were mostly 

local, mild, and self-limited. Thus, 79.1% of the participants 

reported pain, 39.2% erythema, and 26.3% swelling at the 

injection site. Systemic symptoms were slightly more frequent in 

younger patients: myalgia was present in 46.3% of those over 50 

years old and 31.2% of those over 70 years old, and the same was 

true for fever (21.5% and 12.3%, respectively). In all cases, these 

symptoms were transient and self-limited (40,41).

Reduction of cardiovascular events with the HZ vaccine

A cohort study based on data from United States Medicare 

beneficiaries included 1,603,406 individuals who were vaccinated 

with the live attenuated virus vaccine, comparing them with the 

same number of individuals in the Medicare program who had 

not been vaccinated. The participants selected as “controls” were 

“matched” using a propensity score matching model. Participants 

had a mean follow-up of 5.1 years, and vaccinated individuals 

showed lower risk of total stroke (HR = 0.84, 95% CI: 0.83-0.85; 

p<0.001), ischemic stroke (HR = 0.83, 95% CI: 0.82-0.84; p<0.001) 

and hemorrhagic stroke (HR = 0.88, 95% CI: 0.85-0.91; p<0.001) (43).
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Another study using the TriNetX database analyzed the impact 

of the recombinant vaccine on the occurrence of cardiovascular 

events (44). They conducted a similar analysis to the previous one, 

comparing 7,657 individuals who received two doses of the 

recombinant vaccine with participants from the same database who 

were not vaccinated, using a propensity score matching model. With 

an mean follow-up of 3 years, vaccinated participants had a lower 

RR of myocardial infarction (0.73, 95% CI: 0.55–0.96; p<0.05) and all-

cause mortality (RR = 0.84, 95% CI: 0.74–0.95; p<0.05).

Vaccination schedule and practical aspects of the HZ vaccine

The recombinant vaccine is indicated for individuals aged 50 years 

and older, regardless of the presence of comorbidities, and for 

younger individuals with risk factors (19) (Table 3). The vaccination 

schedule is very simple, as it involves administering the first dose at 

the time of the consultation, followed by a booster dose 2-6 months 

after the first dose. The vaccine is administered intramuscularly.

Some practical aspects to consider are:

- Serological testing for VZV prior to immunization is not required 

(nor recommended).

- It can be administered simultaneously (or a few days before 

or after) with influenza, conjugate and polysaccharide 

pneumococcal vaccines, double adults and COVID-19 vaccines. 

- The only contraindication to the vaccine is hypersensitivity to 

any of its components.

COVID-19 vaccine

The SARS-CoV-2 virus infection (COVID-19) was declared a 

pandemic in March 2020 (19). In addition to severe respiratory 

infections, COVID-19 has resulted in serious and even fatal 

cardiovascular complications (45,46). The introduction of 

COVID-19 vaccines has dramatically reduced the occurrence 

of severe disease, and observational studies have documented 

a lower rate of major cardiovascular events associated with 

this infection (47). Therefore, it is currently recommended that 

all adults receive annual immunization against COVID-19, 

and that individuals at increased risk receive booster doses 

every 6 months (19). However, due to the dynamic nature of 

this disease, it is not possible to determine whether these 

recommendations will remain in place over time.

Respiratory syncytial virus vaccine

Respiratory Syncytial Virus (RSV) is a single-stranded RNA 

virus, highly contagious and distributed worldwide, which 

causes hundreds of thousands of infections, leading to 

a high number of hospitalizations and deaths (19,48). The 

most susceptible subgroups are infants and adults with 

comorbidities, mainly cardiovascular, respiratory, metabolic, 

or immunological disorders.

Similar to other conditions, RSV infections have been 

documented to be associated with de novo cardiovascular 

events and exacerbation of pre-existing conditions (48). Due to 

this, the FDA recently approved two vaccines for clinical use in 

individuals aged 60 years and older: Arexvy® and Abrysvo® (19). 

These interventions have shown a good safety profile, with very 

high effectiveness in elderly individuals with cardiovascular 

comorbidities (48,49). These observations reinforce the idea that 

individuals with heart disease are a group that will particularly 

benefit from this intervention.

Role of the cardiologist in adult 
immunizations

Low vaccination rates in adults are a common issue worldwide 
(1,12,13). Although there are multiple factors that influence this, 

most series indicate that healthcare professionals are the main 

determinants of this reality (1,50) (Table 4). It has been demonstrated 

[Adapted from (50)]

Table 4. Attitude of individuals towards vaccination recommendations and reasons for the lack of utilization of this intervention

They would get vaccinated if their doctor recommends it 85%

Effective vaccination rate among survey participants 56% - 61%

Reasons for not having been vaccinated

“The doctor did not prescribe it for me” 57%

“If I feel healthy, I don’t need it” 61%

Fear of adverse effects 40%

Economic difficulties for access 17%
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that when the treating physician takes a proactive approach 

in recommending vaccination, immunization rates are 

significantly higher (50).

The prevention of cardiovascular events is one of the 

central axes of cardiology, and the improvements achieved 

in this area have made it possible to increase life expectancy 

and quality of life. Vaccines are undoubtedly another tool 

to reduce residual cardiovascular risk. The challenge lies 

in developing strategies to achieve and maintain high 

vaccination rates, transforming ourselves into facilitators 

rather than barriers to immunization. Checklists, electronic 

reminders in medical records, electronic messaging to 

patients, and community education about the role of 

vaccines in cardiovascular prevention are some of the tools 

that can be used for this purpose

Conclusion

There is a close relationship between infections affecting various 
organs, major cardiovascular and cerebrovascular events, and 
mortality. In the case of respiratory infections, concomitant 
hypoxemia increases this association. Simultaneously, vaccination 
has proven to be a safe and cost-effective strategy to reduce 
these events. However, vaccination rates in adults are extremely 
low, even in populations at very high cardiovascular risk.

Given all of the above, it is imperative to adopt immunizations 
as an indispensable strategy to reduce overall cardiovascular risk 
and achieve effective cardiovascular prevention.
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