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Abstract

Background. Subjects with selected underlying medical conditions are at higher risk of infection and severe outcomes from
vaccines preventable diseases. While most countries adopt life-course approaches to vaccination, high-risk group immunization
programmes could maximize individual protection, while contributing to population health. The COVID-19 pandemic stimulated
the planning and implementation of successful hospital-based high-risk groups’ immunization models. However, in Italy, high-risk
subjects’ vaccine coverage is not actively monitored at the national or regional level, nor shared guidelines exist yet on hospital-
based immunization programmes.

Study Design. The study reports findings from a region-wide assessment of the availability, characteristics, and setting-specific
features of hospital-based immunization programmes for high-risk subjects in the Lombardy region.

Methods. Fondazione The Bridge a not-for-profit organization based in Milan, in collaboration with the Prevention Unit of the
Lombardy Region Directorate for Welfare, and the University of Pavia coordinated a project aimed at bringing together regional
health institutions, key stakeholders, academic experts, scientific societies and patients’ associations to assess high-risk subjects’
barriers to vaccine uptake and inform preventive programmes and policies. In this context, we designed and implemented a survey
to systematically map the existence and characteristics of hospital-based immunization programmes targeting high-risk subjects.
The survey was proposed to all 115 hospital medical directions of the Lombardy region.

Results. We collected data from 97 hospital medical directions, with a response rate of 85%. Among respondents, 24% were publi-
cly managed hospitals, 17% were Scientific Institute for Research, Hospitalization and Healthcare (IRCCS) and 59% accredited
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private hospitals. Overall, 51.5% facilities in the Lombardy Region reported to actively administer vaccines to high-risk subjects
in hospital settings, the prevalence being 89.6% in public hospitals. Among hospitals where vaccines are actively administered,
46% reported to have centralized vaccines ambulatory clinics, while 54% reported to administer vaccines in the context of inpa-
tient care, within clinical wards. In 14% of hospitals vaccination counselling is carried out at the hospital level, while patients are
referred to community services for the vaccine administration, 58% have established clinical pathways and formalized internal
procedures to integrate vaccine prevention within the clinical care.

Conclusions. Half of hospital facilities in the Lombardy Region administer vaccines to high-risk patients. Hospital-based im-
munization models vary widely by vaccines programmes, organizational aspects, vaccines procurement and workforce involved.
Identifying best practices and effective models can help tackle current challenges and improve immunization coverage for at-risk

groups.

Introduction

Subjects with selected underlying medical condi-
tions are at higher risk of infections and severe out-
comes from Vaccines Preventable Diseases (VPDs)
(1).

Besides older age, medical conditions including
cancer, chronic kidney disease, diabetes, and weak-
ened immune systems increase the risk of severe
COVID-19, hospitalization, intensive care unit admis-
sion and death (2-6).

Solid evidence is available linking high-risk groups
with worse outcomes for other VPDs, including influ-
enza (7,8) and pneumococcal disease (9), as compared
to the general population.

While most countries adopt a life-course approach
to vaccination, recommending age-specific immuniza-
tion schedules (10-13), high-risk group immunization
programmes could maximize individual protection,
while contributing to population health (14-17).

The COVID-19 pandemic has demonstrated the
importance of prioritizing high-risk subjects and
stimulated the planning and implementation of suc-
cessful hospital-based high-risk groups immunization
models (18-20). In Italy, a life-course approach to
vaccination has been introduced since 2017 (21-
23). However, vaccine coverage in older popula-
tions remains low and below coverage targets (24).
Furthermore, privacy limitations reduce the possibility
to identify and actively target high-risk subjects with
immunization programmes. Also, high-risk subjects
vaccine coverage is not actively monitored at the
national or regional level (25), nor shared guidelines
exist on hospital-based immunization programmes
(26, 27). Nonetheless, the hospitals, focal points for
the care of subjects with underlying medical condi-
tions, have long been proposed as privileged sites for
immunizing (28-30).

Reports suggest that inpatient immunization could
represent a crucial opportunity to reach individuals
who do not comply with age-related vaccination re-
commendations (30-32).

In the Lombardy region, as of 2023, ad hoc col-
lected data on high-risk subjects immunization show
low coverage rates: among oncology patients, only
46.8% were vaccinated against influenza (61.6%
considering those over 65), 13.8% against pneumo-
coccus, 3.5% against meningococcus C, and merely
1.3% against herpes zoster. Also looking at diabetic
patients, the trend was essentially the same: 46.6%
received the influenza vaccine (60.3% considering
those over 65), 13.1% the pneumococcal vaccine,
2.8% the meningococcus C vaccine, and 1.2% the
herpes zoster vaccine.

In addition, hospital-based immunization models in
the region vary widely, and no systematic assessment
exist on their characteristic and performances.

In this context, Fondazione The Bridge (see
Box 1), supported by the University of Pavia and
the Lombardy Directorate General (DG) for Health
(Prevention Unit), coordinated a project aimed at
bringing together regional health institutions, key
stakeholders, academic experts, scientific societies
and patients’ associations to assess high-risk subjects
barriers to vaccine uptake and inform decision making.
As part of the project, we conducted a region-wide
study to systematically map the availability, charac-
teristics and setting-specific features of hospital-based
immunization programmes in the Lombardy Region,
pinpointing the best practices and spotting the po-
tential disparities in management approaches among
different regional facilities and sectors.

The project aimed to outline vaccination services
available for high-risk individuals and the models
in use, with a specific emphasis on hospital-based
approaches. Between June and October 2023, during
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Box 1. Fondazione The Bridge

Fondazione The Bridge, is a not-for-profit organization based in Milan, Italy. It acts as a facilitator between healthcare institutions, patient
associations, scientific societies, academia, clinical context and industry. The Foundation actively engages in debates and collaborations
with institutions and various stakeholders within the healthcare sector. Its aim is to promote health by contributing to research activities,
scientific dissemination, advocacy, and comprehensive training programmes aimed at healthcare professionals, policymakers and the
general public. Fields of interest encompass healthcare policies —at both regional and national levels —, equity in healthcare, gender health,
interaction between environment and human health, mental health, oncological diseases and infectious diseases, with their psychological
and physical implications. Within the overarching framework of the “High-risk Subjects Vaccination: a Health Opportunity” project, the
Foundation encouraged a dialogue between regional and local authorities regarding the importance of vaccination for fragile individu-
als at risk for comorbidities or other specific conditions. The goal was to identify current challenges and potential strategic solutions to

increase vaccination coverage in the Lombardy Region.
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a series of meetings, representatives from hospitals,
General Practitioners (GPs), Public Health experts,
regional policymakers and patients’ associations
convened.

Methods

Study setting

In the context of the Fondazione The Bridge,
project “High-risk subjects vaccination: a health op-
portunity” - running between June and October 2023
- the following activities were planned, designed and
implemented: 3 scientific seminars, one region-wide
focus group with the health directions of all hospitals,
a professional communication campaign, a report
summarizing the projects’ outputs and shared recom-
mendations, and a conclusive public event hosted by
the Lombardy Region Health authority.

In particular, the focus group was organized by the
Prevention Unit of the Lombardy Directorate General
(DG) for Health with the aim of presenting the survey
to all hospital health directions and collect qualitative
data on the availability and characteristics of local
hospital-based immunization services for high-risk
groups, as well as public health professionals’ expe-
rience and opinions on the topic. The outputs from
the focus group were used both to calibrate the survey
tool, as well as to interpret its findings. Consultation

with experts in the field allowed to retrieve best prac-
tices and case studies.

Study design and data collection

We designed and implemented a cross-sectional
study to systematically map the availability, characte-
ristics, and setting-specific features of hospital-based
immunization programmes in the Lombardy Region.
A literature search was conducted using Medline in
order to identify existing vaccination hospital-based
models, their characteristics and critical aspects.
Fondazione The Bridge, the University of Pavia and
the Lombardy DG for Health jointly built the survey
tool based on inputs and evidence gathered from
the literature search, the outputs from the project’s
seminars, the regional focus group and consultations
with experts in the field. Before administration,
the survey tool was piloted on three hospital health
directions. From September to October 2023, the
survey was administered through a dedicated digital
platform (IdSurvey) using the computer-assisted web
interviewing (CAWI) technique.It was disseminated
by the Lombardy DG for health to all the hospital
medical directions of accredited regional healthcare
facilities. The total sample included 115 Lombardy
hospital facilities from both public and private sector.
IRCCS were also included. Additionally, telephone
interviews were conducted, in order to achieve optimal
response rates.
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Structure of the survey

The survey tool included a set of questions divided
into three primary sections, aiming to explore the
existence and organizational aspects of local hospi-
tal vaccination models employed in the Lombardy
Region. We first retrieved data on site, hospital type
(Local Health and Social Care Authorities, IRCCS,
other accredited private hospitals) and public/private
sector. Then, we asked whether hospital-based immu-
nization services were available for high-risk patients.
For those hospitals reporting to have hospital-based
immunization services in place for high-risk patients
we further inquired the characteristics of hospital
immunization models, including:

e where vaccines are administrated (within in-
patient care/in inpatient wards, or in dedicated
in-hospital vaccination ambulatory clinics);

e whether both vaccination counselling and
administration are carried out at the hospi-
tal level, or only counselling, with patients
referred to community services for vaccine
administration;

* healthcare personnel involved in high-risk
patients’ immunization services;

* the availability of hospital-based high-risk
patients’ immunization clinical pathways and
procedures.

A specific section was dedicated to explore in de-
tails the existence and characteristics of hospital-based
immunization services for diabetic patients, enquiring
the role of diabetologists in immunization counselling
and administration, timing of immunization status
assessment and monitoring for diabetic patients, and
the availability of immunization services for diabetic
patients’ household members and caregivers.
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Results

Ninety-seven out of 115 Lombardy hospital facili-
ties participated in the survey, resulting in an overall
response rate of 84.3%:; distribution was as follows:
23.7% (n=23) publicly managed Local Health and
Social Care Authorities (ASST) hospitals, 17.5%
(n=17) IRCCS from both public and private sectors
and 58.8 (n=57) accredited private hospitals, corre-
sponding to response rates of 85.2% (23 out of 27),
89.5% (17 out of 19) and 82.6% (57 out of 69), re-
spectively (Table 1). Overall, 29 (out of 32) hospitals
were affiliated with the public sector, while 68 (out
of 83) operated within the private accredited sector,
corresponding to response rates of respectively 90.6%
and 81.9%.

Availability and characteristics of hospital-based
immunization services for high-risk patients

Out of all responders, 51.5% (n=50) of hospitals
reported to actively administer vaccines to high-risk
subjects. When stratifying by hospital type, in-hospital
vaccination was reported to be provided in all ASSTs
(n=23,100%), in 47.1% (n=8) IRCCSs and in 33.3%
(n=19) of other private accredited hospitals. In parti-
cular, inpatient hospital-based immunization services
are provided by 89.6% of public institutions (n=26)
and 35.3% of accredited private hospitals (Table 1).

Considering hospitals reporting to provide in-
hospital vaccination services for high-risk patients,
54% (n=27) claimed that vaccinations are administered
within inpatient care, directly in inpatient wards, while
46% of hospitals (n=23) reported to have established
dedicated in-hospital vaccination ambulatory clinics.
The distribution of in-hospital immunization sites by

Table 1. Lombardy healthcare facilities participating in the survey: response rate and availability of In-hospital vaccination services for high-

risk patients, by hospital type.

Hospital type Response rate Availability of hospital-based immunization
N (%) services for high-risk patients
N (%)

Local Health and Social Care Authorities (ASST) 23 (85.2%) 23 (100%)

Research and Healthcare Institutes (IRCCS) 17 (89.5%) 8 (47.1%)

Other accredited private hospitals 57 (95%) 19 (33.3%)

Public Sector 29 (90.6%) 26 (89.6%)

Private Sector 68 (81.9%) 24 (35.3%)

Total 97 (84.3%) 50 (51.5%)
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hospital type is reported in Table 2. In particular, 73.9%
(n=17) of ASSTs, 50% (n=4) of IRCCS and 10.5%
(n=2) of other accredited private hospitals reported
to have established dedicated in-hospital vaccination
ambulatory clinics. Overall, administration in inpatient
wards is predominantly observed in the private context
(n=20, 83.3%), while the presence of an in-hospital
vaccination ambulatory clinic is more common in the
public setting (n=19, 73.1%) (Table 2).

In 86% (n=43) of hospitals both vaccination
counselling and administration are carried out at the
hospital level, on the contrary, in 14% (n=7) of hospi-
tals —all being ASSTs — vaccination counselling is car-
ried out at the hospital level, while patients are referred
to community services for vaccine administration.

With reference to healthcare personnel in charge
of vaccine administration, 64% (n=32) of hospitals
reported that the staff in charge of in-hospital vacci-
nation services for high-risk patients is clinical staff
working in wards where patients are hospitalized, in
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the rest of the hospitals being from outside inpatients’
wards. Healthcare personnel distribution by hospital
type and public/private setting is reported in Table 3.
In particular, vaccine administration conducted by
healthcare personnel within inpatient wards is repor-
ted in 52.2% (n=12) of ASSTs and in 50% (n=4) of
IRCCSs, whereas it is more frequent among other
accredited private hospitals (84.2%, n=16). Overall,
administration within inpatient wards is more com-
monly reported in the private sector (79.2%, n=19)
than in the public sector (50%, n=13).

Fifty-eight per cent (n=29) of hospitals reported
to have systematized in-hospital vaccination services
for high-risk patients in codified clinical pathways
and procedures (60.9% of ASSTs, 62.5% of IRCCSs
and 52.6% of other private accredited hospitals). In
total, codified clinical pathways and procedures for
in-hospital vaccination services for high-risk patients
are available in 61.5% (n=16) of public and 54.2%
(n=13) of private accredited hospitals (Table 4).

Table 2. In-hospital vaccination services for high-risk patients by site, and by hospital type.

Hospital type Within inpatient care/ Dedicated in-hospital vaccination
in inpatient wards ambulatory clinics
N (%) N (%)
Local Health and Social Care Authorities 6 (26.1%) 17 (73.9%)
(ASST)
Research and Healthcare Institutes (IRCCS) 4 (50%) 4 (50%)
Other accredited private hospitals 17 (89.5%) 2 (10.5%)
Public Sector 7 (26.9%) 19 (73.1%)
Private Sector 20 (83.3%) 4 (16.7%)
Total 27 (54 %) 23 (46 %)

Table 3. Healthcare personnel in charge of hospital-based high-risk patients’ immunization.

Hospital type Healthcare personnel from within Healthcare personnel from outside

inpatients’ wards inpatients’ wards
N (%) N (%)

Local Health and Social Care Authori- 12 (52.2%) 11 (47.8%)

ties (ASST)

Research and Healthcare Institutes 4 (50%) 4 (50%)

(IRCCS)

Other accredited private hospitals 16 (84.2%) 3 (15.8%)

Public Sector 13 (50%) 13 (50%)

Private Sector 19 (79.2%) 5 (20.8%)

Total 32 (64%) 18 (36 %)
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Table 4. Presence of hospital-based high-risk patients’ immunization clinical pathways and procedures, by hospital type.

Hospital site Presence of hospital-based high-risk patients’ immunization
clinical pathways and procedures
N (%)

Local Health and Social Care Authorities (ASST) 14 (60.9%)

Research and Healthcare Institutes (IRCCS) 5(62.5%)

Other accredited private hospitals 10 (52.6%)

Sector

Public Sector 16 (61.5%)

Private Sector 13 (54.2%)

Total 29 (58%)

Focus on hospital-based diabetic patients’
immunization

Among hospitals reporting to have in-hospital vac-
cination services for high-risk patients, 28% (n=14)
have them dedicated to diabetic inpatients, of which
13 ASSTs (56.5%) and 1 IRCCS (12.5%), all affiliated
with the public sector.

Of these, 64.3% (n=9) do not identify a specific
moment during patient care for assessing their vacci-
nation status, 28.6% (n=4) report to enquire diabetic
patients’ vaccination status during regular hospital
check-ups scheduled with diabetologists, 1 hospital
reports the assessment occurs during diabetic patients
first hospital medical observation with diabetologists,
while none performs diabetic patients’ vaccination
status evaluation during patients’ hospitalization for
diabetic complications.

In only 14.3% of hospitals (n=2), counseling and
vaccination for diabetic patients are conducted by
diabetologists while, in the majority of cases, it is ma-
naged by other healthcare professionals. Fifty-seven
per cent of hospitals report to periodically monitor
diabetic patient vaccination in the context of care and
42.9% (n=6) report to refer to or offer vaccination to
patients’ household members and caregivers. (Table
5).

Regional focus group outputs and best practices

The qualitative research component of the project
included the focus group and consultations with ex-
perts in the field to retrieve best practices and case
studies. Approximately 60 hospitals participated in the
focus group organized by the Prevention Unit of the
Lombardy Directorate General (DG) for Health on 2™
October 2023 as a two-hour teleconference chaired by
regional health authorities’ representatives. Consensus
was reached on selected points, including:

The need to raise awareness among clinical spe-
cialists on the importance of vaccine preventions
among high-risk patients. The role and responsibi-
lities of medical specialists are to be established at
the regional and hospital level: specialists should
regularly check high-risk patients’ vaccination status
and recommend selected immunization programmes,
if needed. Indeed, missed opportunities for inpatient
vaccinations often occur due to clinical specialists’
not recommending or not administering vaccines to
inpatient high-risk subjects.

The need for establishing coordinated models wi-
thin hospital settings, in collaboration with community
services. It is crucial to ensure coordination and align-
ment between community and hospital prevention de-
livery strategies and resource allocation. For instance,
not all hospitals have the capacity to vaccinate high-
risk individuals on-site. A system enabling hospital
specialists to directly book vaccination appointments
at the community level would make the system more
efficient. In this sense, the development of a regional
digital booking platform that grants access to all actors
involved in care and prevention would be crucial.

The importance of integrating primary prevention
strategies within existing diagnostic and therapeutic
pathways (PDTAs) for high-risk conditions mana-
gement, starting from the hospital setting. To date,
several hospitals have implemented specific pathways
for managing selected chronic diseases. However,
almost none of these include assessment patients’
vaccination status or vaccine administration as part
of their management.

Consultation with experts in the field allowed to
retrieve best practices and case studies on in-hospital
vaccination services for high-risk patients from
selected hospitals, including Fondazione IRCCS
Policlinico San Matteo in Pavia (see Box 2).
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Table 5. In-hospital vaccination pathways for diabetic patients.

In-hospital vaccination pathways for diabetic patients

N (%)
Hospital type
Local Health and Social Care Authorities (ASST) 13 (56.5%)
Research and Healthcare Institutes (IRCCS) 1 (12.5%)
Other accredited private hospitals 0(-)
Sector
Public 14 (53.8%)
Private 0()
Total 14 (28%)
Timing of immunization status assessment
Not Identified 9 (64.3%)
First hospital visit with the specialist medical observation with 1 (7.1%)
diabetologists
Scheduled Check-ups with diabetologists 4 (28.6%)
Hospitalization due to disease complications 0(-)
Healthcare personnel in charge of vaccination
Diabetologist 2 (14.3%)
Other healthcare personnel 12 (85.7%)
Patient vaccination status monitoring
Yes 8 (57.1%)
Caregiver vaccination
Yes 6 (42.9%)

Box 2. Best practices in in-hospital vaccination services for high-risk patients: the case of Fondazione IRCCS Policlinico San Matteo in Pavia.

Fondazione Policlinico San Matteo, based in Pavia, is a IRCCS and one of the largest university hospitals in the Lombardy Region. Since
2017, a dedicated in-hospital vaccination ambulatory clinic has been established with the purpose of vaccinating healthcare professionals
and inpatients belonging to high-risk categories: individuals with chronic diseases (e.g., diabetes, cardiovascular diseases), immunocom-
promised subjects (e.g., pre-transplant candidates, patients with asplenia) and their caregivers, oncological and haematological patients,
older adults, at-risk women of childbearing age, premature infants and neonates with chronic conditions.

For each clinical area, an operational protocol has been shared with specialists: this involves assessing the vaccination status of the inpatient
or at-risk individuals and administering the recommended vaccines within the hospital ambulatory clinic. The in-hospital vaccination
ambulatory clinic for high-risk adult individuals is located inside the medical department within the infectious disease clinic. Women of
childbearing age and pregnant women, as well as infants and children, receive vaccinations inside the mother and child department (within
the gynecology, neonatology, and pediatric clinics, respectively). Infectious disease consultation is provided before administration.
The ambulatory management is interdepartmental, jointly directed by the hospital medical direction and the Healthcare Infection Control
Practices Advisory Committee. Coordination with local authorities enables vaccines procurement. Between 2017 and 2022, over 3200
high-risk patients have been vaccinated, this providing a successful example of in-hospital vaccination model for high-risk patients
which can not only inform the planning, implementation and monitoring of regional and local models, but also be scaled up to derive
regional and national guidelines.
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Discussion

Hospital-based immunization is an effective ap-
proach to intercept high-risk individuals and increase
vaccine uptake in those at higher risk of infection and
severe outcomes from vaccines preventable diseases
(17-19, 25-27). Hospital-based immunization comple-
ments community immunization programmes towards
infectious diseases’ prevention and control and is a
metric of hospitals’ quality of care (34). We conducted
aregion-wide assessment of the availability, characte-
ristics, and setting-specific features of hospital-based
immunization programmes for high-risk subjects in
the Lombardy Region, collecting data from nearly 100
healthcare facilities. Overall, half of the hospitals in
the region have hospital-based immunization services
for high-risk patients with large heterogenicity in
terms of vaccinal programmes, organizational aspects,
vaccines procurement and workforce involved.

Within the regional landscape, some interesting fin-
dings emerge from our analysis. First, hospital-based
vaccination pathways for high-risk patients are predo-
minantly set up within the public sector, with almost
90% of public hospitals providing immunization to
high-risk patients, as compared to roughly one in three
private accredited hospitals. Second, hospital-based
immunization is provided either directly in inpatient
wards, or in dedicated in-hospital vaccination ambu-
latory clinics. While overall in the region hospitals are
almost evenly distributed between these two models,
public-private differences exist with dedicated hospi-
tal-based ambulatory clinics being more prevalent in
the public sector, and immunization within inpatient
care, directly in inpatient wards, more prevalent in pri-
vate accredited hospitals. Indeed, in private accredited
hospitals high-risk patients” immunization is almost
entirely organized within different clinical wards:
vaccinations are predominantly administered within
inpatient wards, employing healthcare personnel from
the same setting (i.e. de-centralized model). On the
contrary, in the public sector, the predominant model
is centralized around dedicated immunization ambu-
latory clinic managed outside single clinical wards by
public health specialists. Both models have been de-
scribed in the literature, outlining strengths and weak-
nesses (18, 35, 36). During the COVID-19 pandemic,
centralized hospital-managed and wide-collaborative
immunization services have been implemented with
the aim of efficiently absorbing larger vaccination
volumes in a more effective and timely manner. In
those centralized hospital-based models, vaccination
is managed by both physicians and nurses (standing
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order policies) (37), the hospital pharmacy interacts
with involved parties through specific electronic ap-
plications and electronic medication administration
record (38, 39), and infectious disease consultation
is available for patient counselling, regardless of the
admitting ward (40, 41).

Third, we report suboptimal coordination between
the hospital and the community level, with public
hospitals experiencing difficulties in referring high-
risk patients to community services for vaccines
administration after hospital immunization counsel-
ling. Based on our findings, a noticeable gap between
hospital and the territorial context emerges: only a few
facilities assess the vaccination status of the patient
at the hospital level and plan administration of vacci-
nes at the territorial level, all being within the public
sector; indeed, based on consultations with regional
experts, it has been observed that an effective com-
munication between the two levels is often lacking.
Furthermore, a system enabling hospital specialists to
directly consult the vaccination status of the patient
and to schedule the vaccination appointments at the
community level, is strongly required. Fourth, less
than 60% of hospitals have systematized in-hospital
vaccination services in codified clinical pathways and
procedures. Still, virtuous case studies were retrieved,
such as Fondazione IRCCS Policlinico San Matteo
that stands out - within the regional context - as a
noteworthy example of internal process structuring
and external integration with the community level.
Several successful hospital-based vaccination models
structured around ad hoc designed internal proce-
dures are described in the literature (27, 42-44), for
example adopting checklists during medical history
assessments to evaluate high-risk individuals’ vacci-
nation status (45).

Vaccination is not currently included in the proto-
cols for managing chronic patients in regional heal-
thcare facilities. In the section of the study dedicated
to investigating pathways for diabetic patients, the
majority of hospitals reported not to have identified
a specific stage for assessing patients’ vaccination
status. Only a few healthcare facilities considered
specialist check-ups as an opportunity for preventive
interventions and the management of disease-related
complications in hospitals does not actually encom-
pass an evaluation of the patient’s vaccination status.
Furthermore, a scant proportion of facilities point out
hospital medical specialist as a crucial actor in patient
vaccination status assessment and counseling; howe-
ver, available literature emphasizes how missed op-
portunities often result from clinical specialists either
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not recommending or not administering vaccines to
high-risk subjects on the spot (30, 46).

Overall, we portray a scenario in which preventive
assessment is not taken into account in the overall
evaluation of high-risk patients during their transi-
tion through the hospital setting. A more effective
preventive strategy could involve incorporating the
assessment of vaccination status within clinical path-
ways for chronic conditions established by regional
facilities.

Our study has both strengths and limitations. It is
the first systematic and comprehensive region-wide
mapping of hospital-based immunization practices
and models for high-risk patients. It has been conduc-
ted in collaboration with regional health authorities
and within the wider framework of the Fondazione
The Bridge project to promote high-risk subjects’
preventive strategies. In addition, it includes findings
from both quantitative and qualitative methods. Inputs
were provided by both clinical and public health ex-
perts, scientific societies, patients’ associations, and
civil society. Last, but not least, the high response
rate guarantees that our findings are representative of
the Lombardy region. Study limitations include those
inherent to the cross-sectional study design. It will be
important to repeat the survey again in the future so
as to collect prospective data and monitor in-hospital
immunization protocols’ advancements for all the ho-
spitals of the Region. In addition, data may be affected
by misreporting. However, telephone interviews were
conducted on top of questionnaire self-administration
to improve data quality. Another detail that could have
worsened the situation: we stratified data by hospital
type and public/private setting, but we did not consider
hospital size, which could have allowed us to weight
data by number of beds or wards.

In conclusion, hospital vaccination models for
high-risk individuals are only partially implemented
in the Lombardy region and exhibit considerable
heterogeneity: a certain disparity between public
and private contexts seems to emerge, particularly
regarding organizational features and coordination
with territorial primary healthcare services. We raise
awareness on the need of promoting hospital-based
immunization for high-risk subjects and better coor-
dinate, complement and integrate hospital and com-
munity vaccine services. In addition, more attention
should be paid to prevention in chronic patients’
hospital management. This cannot be achieved wi-
thout involving and empowering clinical specialists
and structuring and systematizing preventive aspects
in clinical care journey.
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In a context where vaccination coverage among
high-risk individuals appears alarmingly low, both at
regional and national level, a public health response
becomes increasingly urgent. New vaccination tech-
nologies will broaden the pool of eligible high-risk
individuals, significantly expanding potential cove-
rage. Furthermore, exploration into new combined
formulations will aim to efficiently vaccinate more
people using fewer resources. The role of public
health will be to set up new organizational models to
fully leverage upcoming new models, practices and
technologies, aiming to reach an increasingly larger
proportion of the population. As of today, thanks
in part to the drive of pandemic, new models have
been tested and, in some cases, begun to permeate
the organizational structures of the hospital facilities
in the Lombardy region. However, a better response
is needed in order to significantly increase coverage
among vulnerable patients.

While further investigation is required to iden-
tify, adapt and scale-up models that can serve as a
benchmark for preventive management of high-risk
individuals within the hospital setting, our findings
provide regional policymakers with insights into
current practices evaluation and will inform the plan-
ning, implementation and monitoring of innovative
prevention models.
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Riassunto

Strategie per la vaccinazione di soggetti fragili e ad alto rischio
in Regione Lombardia (Italia): una valutazione dei modelli e
delle best-practices di immunizzazione intra-ospedaliera

Background. Soggetti con condizioni mediche sottostanti sono
a maggior rischio di sviluppare complicanze gravi da malattie
prevenibili con vaccino. Mentre la maggior parte dei paesi adotta
approcci vaccinali life-course, programmi vaccinali targettizzati su
soggetti fragili potrebbero massimizzare la protezione individuale,
contribuendo nel contempo a tutelare la salute della popolazione.
La pandemia di COVID-19 ha dato impulso alla pianificazione e
all’implementazione di modelli di immunizzazione intra-ospedaliera
per le categorie a rischio. Tuttavia, in Italia, la copertura vaccinale per
soggetti fragili non viene attivamente monitorata a livello nazionale
o regionale e non esistono linee guida condivise per i programmi di
immunizzazione ospedaliera.

Disegno dello studio. Lo studio, di tipo cross-sectional, vuole
indagare la presenza e le caratteristiche dei modelli vaccinali ospe-
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dalieri per soggetti fragili implementati nelle strutture di ricovero e
cura in Regione Lombardia.

Metodi. Fondazione The Bridge, organizzazione non profit con
sede a Milano, in collaborazione con 1’Unita di Prevenzione della
Direzione Generale Welfare di Regione Lombardia e 1’ Universita di
Pavia ha coordinato un progetto volto a riunire istituzioni sanitarie re-
gionali, principali stakeholder, esperti accademici, societa scientifiche
e associazioni di pazienti per valutare le barriere all’adesione delle
campagne vaccinali dei soggetti ad alto rischio, proponendo program-
mi e politiche preventive. In questo contesto, abbiamo progettato e
implementato una survey con 1’ obiettivo di mappare sistematicamente
la presenza e le caratteristiche dei programmi regionali di vaccinazione
intra-ospedaliera rivolti a soggetti ad alto rischio. Il questionario ¢
stato somministrato a tutte le 115 direzioni sanitarie ospedaliere delle
strutture di ricovero e cura accreditate di Regione Lombardia.

Risultati. Sono stati raccolti dati da 97 strutture, con un tasso di
rispondenza dell’85%. 11 24% delle risposte ¢ pervenuto da direzioni
sanitarie di ospedali pubblici, il 17% da Istituti di Ricovero e Cura a
Carattere Scientifico (IRCCS) e il 59% da strutture private accredita-
te. Complessivamente, il 51.5% delle strutture di Regione Lombardia
ha dichiarato di somministrare attivamente vaccini a soggetti ad alto
rischio, con una prevalenza dell’89,6% nel settore pubblico. Tra le
strutture dove vengono attivamente somministrati vaccini nel contesto
ospedaliero, il 46% riporta di aver allestito ambulatori dedicati alla
vaccinazione, mentre il 54% ha indicato che la somministrazione
dei vaccini avviene in reparto nel contesto della degenza. Nel 14%
delle strutture il counselling vaccinale avviene a livello ospedaliero
ed i pazienti sono indirizzati alle strutture territoriali per ricevere la
vaccinazione. Meno del 60% delle strutture dichiara di aver adottato
procedure interne per la sistematizzazione e I’integrazione dei servizi
preventivi vaccinali nei percorsi di cura dei soggetti fragili.

Conclusioni. Circa la meta delle strutture ospedaliere di Regione
Lombardia somministra vaccini a soggetti fragili. I modelli di vacci-
nazione intra-ospedaliera variano ampiamente in base ai programmi
vaccinali, al contesto organizzativo e al personale coinvolto. L'in-
dividuazione e condivisione di best practices e modelli virtuosi di
vaccinazione in ospedale puo contribuire ad aumentare le coperture
nei soggetti fragili in Regione Lombardia.
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