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People living with HIV (PLWH) are at high risk of herpes zoster (HZ). The recombinant anti-HZ vaccine (RZV), approved by European Medicines Agency (EMA) in 2018, has been shown to be effective and safe in PLWH. This study aims to describe the implementation of RZV in our center. Prospective cohort study on PLWH in care at the Infectious Diseases Unit of San Raffaele Hospital, Milan, Italy, receiving RZV between January 2022 and October 2023. To establish three priority criteria for identifying three groups among PLWH and to implement a proactive approach by offering immediate on-site vaccination during routine HIV medical visits. The three priority criteria identified were PLWH older than 65 years, PLWH had at least one previous episode of HZ, and PLWH had a CD4+ T lymphocytes count <200 cells/microL. Among the 599 PLWH vaccinated, 287 (48%) belonged to the Priority Group. The prioritization strategy facilitated the immunization program. The different implementation strategies showed different degrees of success. On-site vaccination during routine HIV medical examinations and prioritization of specific groups are effective strategies to increase vaccine uptake. We believe that collaboration between motivated clinicians and individuals paves the way for opportunities for prevention. These methods are crucial for ensuring effective prevention as new vaccines are introduced.
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1 Introduction

Vaccines have historically played a crucial role in preventing and controlling the spread of several infectious diseases (1). Improving universal access to preventive treatments and healthcare is one of the Sustainable Development Goals (SDGs) related to HIV, as formulated by UNAIDS (the United Nations Program on HIV/AIDS), with the aim of eliminating AIDS as a cause of death by 2030 (2). To implement health programs, especially those aimed at enhancing equity, is important to consider prioritizing the protection of the most fragile individuals (3). It is shown that immunization is a cost-effective health intervention, with the economic benefits of prevention far outweighing the costs of vaccination programs (4). Vaccination policies include the establishment of priority groups to maximize the cost-effectiveness by protecting those most at risk. Elderly and immunocompromised individuals are two key groups at high risk of developing infections due to immune senescence, age-related specific organ physiological changes, immunosuppression, and co-morbidities (5). Regarding access to vaccines, one of the key populations requiring particular focus are people living with HIV (PLWH) (6). The European AIDS Clinical Society (EACS) provides clinical guidelines on HIV/AIDS management in Europe, with focus also on vaccinations. Immunization is preferably indicated after achieving suppressed viremia and immune reconstitution (CD4+ T lymphocytes count >200 cells/microL or >15% and undetectable HIV-RNA). Recommended vaccinations for PLWH include influenza, severe acute respiratory syndrome coronavirus-2. (SARS-CoV-2), human papillomavirus, pneumococcus, meningococcus, viral hepatitis, pertussis, varicella and herpes zoster (HZ) (7).

HZ is an infectious disease caused by the reactivation of varicella-zoster virus (VZV), a common human alpha-herpesvirus. After contracting chickenpox, the virus remains dormant in the nerve ganglia and reactivate causing HZ. The main disease features are the appearance of an itchy and painful skin rash, involving one or adjacent dermatomes, that usually evolves into fluid-filled blisters, that can then rupture and form scabs (8, 9). HZ symptoms can last for several weeks, but in some cases, pain persist following rash resolution, a phenomenon known as post-herpetic neuralgia (PHN) which manifests as paroxysmal, lightning-like and knife-like pain (10). Some studies have shown that PLWH have a 5-10 times higher risk of developing herpes zoster compared to the general population, and a significantly higher risk of complications, such as PHN (11). PHN has been identified as the leading cause of long-term disability, significantly contributing to the increase in DALY along with the higher incidence (12). ART has substantially reduced the risk of HZ among PLWH, as ART lowers viral load and enhances immune responses, thereby reducing the risk of developing herpes zoster. However, this key population remains at higher risk of VZV reactivation, and its complications compared to the general population. Additionally, among PLWH, aging is one of the most frequent factors contributing to viral reactivation (13).

Historically, the live zoster vaccine (ZVL) was recommended in the general population (14, 15). However, this vaccine is contraindicated in immunocompromised individuals, including those receiving moderate to high dose immunosuppressive medications, PLWH with CD4+ lymphocytes <200cells/microL, or those receiving chemotherapy (16). Since 2017, different studies evaluated the use of novel recombinant zoster vaccine (RZV), a subunit vaccine based on viral glycoprotein E, among immunocompromised populations, including PLWH, proving to be safe and effective, with comparable immunogenicity data (17). Currently, the Centers for Disease Control and Prevention (CDC) recommends RZV to all people over 50 years, including those who received previous ZVL, and to all individuals over 18 years of age at increased risk of HZ due to immunodeficiency or immunosuppression, including PLWH (18).

Strategies adopted for vaccine distribution involve optimizing vaccination and prioritizing at-risk groups to ensure that the most vulnerable subjects have overriding access to vaccines, to limit disease burden (19).

In the context of this study, the aim is to describe a single-center experience on the implementation of RZV among PLWV, to illustrate the different strategies adopted to ensure active immunization for the rapid implementation of vaccination.




2 Materials and methods

This is a prospective cohort-study on active RZV vaccine implementation; data from our center are presented. PLWH in care at Centro San Luigi (CLS), the Infectious Diseases Unit of San Raffaele Hospital (Milan, Italy) who belong to the HIV-CSL cohort were included. Moreover, proactive vaccination is provided within the outpatient clinic, in line with EACS recommendations, and RZV is part of the routinely offered vaccinations. Participants provided written informed consent; Centro San Luigi HIV cohort was approved by the Ethics Committee of the IRCCS San Raffaele Scientific Institute on December 4, 2017 (protocol number 34). Its follow-up accrued from January 2022, the date of first RZV vaccination, to October 2023, the freezing date. Individuals’ characteristics, including demographic factors, were considered at the date of first RZV dose (baseline) and within 6 months before vaccination. People with ad interim vaccination (e.g. received one RZV dose with scheduled second dose at date of freezing) were also considered vaccinated for the purposes of this study. Priority to RZV was defined according to Italian Guidelines for PLWH and EACS recommendations for HZ vaccination delivery and based on risk of HZ reactivation and related complications. PLWH with at least one of the following criteria were considered at increased risk of HZ and therefore part of the “Priority group”: a) CD4+ T lymphocytes <200 cells/microL; b) ≥1 previous HZ episode or related complications; c) age >65 years. Different vaccination delivery strategies have been used over follow-up with the intent to effectively deliver the higher number of RZV doses, bearing in mind the need to vaccinate firstly people of the Priority groups.

At the beginning of RZV vaccination campaign in January 2022, PLWH in the Priority group were asked if they were interested in vaccination during outpatient visits and signed informed consent. Subsequently, vaccination was scheduled, and they had to return on a second date [Strategy 1. Routine Visit Immunization Booking System (January 2022-December 2022)]. To improve vaccination coverage, since January 2023, a proactive outreach strategy was implemented. Individuals were contacted, based on their risk profile, and a designated healthcare workers (HCW) centrally coordinated the vaccination calendar; appointments for delivery of RZV were scheduled on specific days once a week [Strategy 2. Proactive Medical Outreach Vaccination System (January 2023-March 2023)]. Due to the excellent adherence and the high demand, the vaccination approach was changed from April 2023. The RZV service was integrated into routine HIV care visits: the first dose was injected to eligible PLWH during their routine clinical care by the referring HCW and the second dose was scheduled after 2 to 6 months [Strategy 3. Integrated In-Visit Vaccination System (April 2023- October 2023)].

Anonymized data were collected by means of the electronic health records of PLWH in care at the Infectious Diseases Unit of San Raffaele Hospital, which includes demographic data, risk factors, clinical history, antiretrovirals, co-medications, previous vaccinations, laboratory, serologic and virologic data. Data are registered and updated at each medical visit., including episodes of HZ defined as the development of a unilateral vesicular rash, typically confined to a single dermatome, and related complications e.g. PHN. The median (quartile 1, quartile 3) and the frequency (%) were used, as appropriate, to describe the individuals’ characteristics.




3 Results



3.1 Study population and individuals’ characteristics

Overall, 5167 PLWH were included and 599 received ≥1 dose of RZV in the study period. Vaccinated PLWH were 84.3% (n=505) male, with a median (IQR) age of 59.8 [55.6-65.1]. The main risk factors for HIV infection were being a man who has sex with men (MSM) in 48.7% (n=298) and being an injection drug user (IDU) in 11.2% (n=67). Vaccinated people were living with HIV from 23.8 median years [16.5-30.5], with 21.2 median years of ART [12.8-26.3] and all were currently receiving ART. Referring to comorbidities, a previous AIDS event -like the onset of specific opportunistic infections, certain malignancies, or a CD4+ T cell count below 200 cells/µL, even in the absence of clinical symptoms- was recorded in 154 (25.7%) PLWH, chronic obstructive pulmonary disease (COPD) in 8 (1.34%), diabetes among 55 (9.18%), major adverse cardiovascular events (MACEs) in 43 (7.18%) and malignancies among 107 (17.9%). Co-infection with HBV was found in 38 people (6.34%) and previous HCV infection in 126 (21%). Cardiovascular medications were reported by 403 (67.3%), diabetes medications by 50 (8.35%); median BMI was 24.7 [22.7-27.2]. Regarding the immunovirological status of vaccinated PLWH at baseline, 575 (96.0%) had HIV RNA <50 copies/mL, median CD4+ T lymphocytes count was 714 cells/microL [546-962] and median CD4+/CD8+ T lymphocytes ratio 0.93 [0.63-1.27]. Among people with undetectable HIV RNA, median years of virologic suppression were 11.6 [6.96-16.0] and median CD4+ T lymphocytes nadir was 248 cells/microL [133-368]. Previous episodes of HZ were reported in 173 (28.88%) PLWH, including 151 (25.2%) with a single episode, 20 (3.34%) with two episodes, and 2 (0.33%) with three episodes. During the 12 months following vaccination, only one individual (0.19%) reported an episode of HZ. From first RZV dose to second dose median days were 77 [70-126].




3.2 Analysis of the vaccinated population according to priority group

Out of the 547 PLWH who had only age as a risk factor, 112 were vaccinated, out of the 519 who had at least one previous episode of HZ as a priority criterion, 131 people were vaccinated. Meanwhile, of the 63 PLWH with CD4+ T lymphocytes <200 cells/microL, only two individuals were vaccinated. However, when we intersect the priority criteria, we see that out of the 5 individuals meeting all 3 criteria, 4 were successfully vaccinated. These data suggest that, despite the relatively low number of vaccinated individuals among the groups with more severe criteria (such as CD4+ T <200), those who meet all three criteria have a good likelihood of being vaccinated. Distribution of PLWH according to risk profile and status of RZV is presented in Figure 1.




Figure 1 | Distribution of PLWH according to risk profile for HZ and status of RZV. The figure shows a Venn diagram, which divides numbers of PLWH and the doses of RZV received by each risk factor, and intersects them to show how many high-risk PLWH have been vaccinated.






3.3 Result from three different implementation strategies of RZV delivery

The distribution of first RZV dose over the study period is presented in Figure 2; 96/599 (16%) people were vaccinated during the Routine Visit Immunization Booking System (Strategy 1) between January and December 2022 (12 months). During the Proactive Medical Outreach Vaccination System (Strategy 2), 249/599 (43.2%) PLWH received RZV between January and March 2023 [50 in January; 99 in February; 100 in March]. During the Integrated In-Visit Vaccination System (Strategy 3), from April to October 2023, 254 (42.4%) PLWH were vaccinated.




Figure 2 | PLWH administered at last one RZV dose over according to different vaccination strategies. The figure shows the number of PLWH vaccinated for each month included in the study period, and different colors were used to indicate the various vaccination strategies.







4 Discussion

In this study, we presented the implementation of RZV vaccination among PLWH and proposed prioritization of immunization among HZ high risk group people, by means of a dedicated team, contributing to boost the vaccination coverage. Other examples of implementation strategies regarding RZV immunization in other cohorts such as The Ohio State University which had investigated the Functions of an Electronic Medical Record, in combination with a pharmacist as part of the care team, to increase vaccination coverage (20), and the experience of the Tufts Medical Center (TMC), Medford, United States where users who needed RZV were identified and contacted by a certified designated pharmacy technician (CPhT) and then immunized in dedicated clinics (19).

Most likely, one of the major success factors was attachment towards the infectious disease center of reference, as they were vaccinated at the same center and by the same. Additionally, easy and immediate access to healthcare providers has facilitated the opportunity to address specific questions, clarify concerns, and minimize misunderstandings, thereby helping to build trust and reduce hesitancy (21). The analysis of the study population’s characteristics and the median age of this cohort underscores the importance of tailored vaccination strategies for an aging population and the need for targeted healthcare interventions for long-term HIV management, which further emphasizes the multifaceted health challenges faced by this population, necessitating a holistic approach. Although the majority of PLWH had undetectable viremia and sufficient CD4+ T lymphocyte counts, the observed common history of previous HZ underscores the heightened vulnerability of the study population (22), reinforcing the importance of this vaccination in this setting.

The study effectively leveraged electronic records to identify and categorize high-priority PLWH, possibly providing a blueprint for future vaccination initiatives. The three different implementation strategies demonstrated varying degrees of success. The Routine Visit Immunization Booking System (Strategy 1) resulted in a steady but modest vaccination rate over 12 months. In contrast, the Proactive Medical Outreach Vaccination System (Strategy 2) and the Integrated In-Visit Vaccination System (Strategy 3) increased vaccination rates, with 43.2 percent and 42.4 percent of doses administered, respectively. Although the results achieved so far are encouraging, there were limitations to the implementation of vaccination. Firstly, the timing of co-administration with other vaccines, indicated by the EACS guidelines, resulted in RZV administration delay. Another limitation of the study pertains to the people’ willingness to receive the vaccine. Despite the high risk, some PLWH either refused the vaccine or were unable to receive it due to concurrent personal issues. As a result, for instance, among the third group (PLWH with CD4+ <200 cells/microL), only 3% were vaccinated, and this was a random occurrence. Moreover, RZV implementation was delayed to January 2023 due to COVID-19 pandemic and the related involvement of HCW in Sars-CoV-2 vaccination campaigns. Also, because of the limited availability of RZV from local health authorities, a maximum number of total monthly doses and this determined a further delay in the implementation project. Limitations of the study also include manual data entry on electronic health records, which slowed down each visit and imposed a maximum number of administrations per day.




5 Conclusions

Overall, we believe that effective collaboration between motivated clinicians and PLWH, thanks to clear information and a deep understanding of the benefits, fosters a better acceptance of vaccines, including RZV, paving the way for numerous opportunities for prevention. The strategy of implementing the RZV vaccine among the PLWH included in the study, through proactive offering, has proven to be effective. In a scenario of growing knowledge and availability of vaccines, as also observed in the context of the Mpox outbreak, we believe that integrating vaccine administration during routine HIV visits is the best approach to deliver vaccinations. Our intention is to continue proactively administering the RZV vaccine to increase vaccine coverage during routine visits and value the lesson of this implementation study for the future. In addition familiarity with healthcare workers and the vaccination center may present a potential strategy to mitigate vaccine hesitancy.
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